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TROUTMAN 
INTEGRATED MAGNETIC IMPLANT 


Developed by R. C. Troutman, M.D. 


Integration of the Troutman magnetic implant is accomplished 
without the use of a pin attachment for direct transmission of mo- 
tility, but through the use of a magnetic field which is created be- 
tween the implant and the prosthesis by the use of magnets in both. 
This allows complete coverage of the implant by Tenon’s and the 
conjunctiva and still maintains positive integration. 
® The simplicity of technique reduces surgical time. 
® Complete coverage of the implant reduces secretion. 
® Permanent (life-time) magnets are used. 
® Either a stock or custom made prosthesis can be used. 
Description and surgical technique is available upon request. 
Color films showing surgical technique will be loaned upon request 
to clinical groups. 


THE MAKING AND FITTING OF ARTIFICIAL EYES 

ARE A SPECIALTY WITH US—NOT A SIDELINE 
The finest in artificial eyes of plastic and glass made to order and 
stock 
© Mail order selection service 

© Our technicians travel to most principal cities 
® Trained technicians to fit artificial eyes to all motility im- 
plants 


Write us if you have any artificial eye problems with your patients. 


Serving the Profession since 1851 aw veer 
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OPTICAL §f 
WARDROBE 


Let the new Shuron 
Three Place Tray 
(illustrated below) 
help you sell the 

Optical Wardrobe IDEA 


OPTICAL CO., INC, GENEVA, N.Y. 
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UTMOST VISION 


iva matter of MARGINAL ASTIGMATISM 
/ 


/ @ Aberrations with which the designer of an ophthalmic lens 

is concerned are two— variation in spherical power —and 
‘\ variation in astigmatism. Since the correction for each 
7 is not compatible, the designer must choose between 


‘N correcting for one or the other, or must compro- 
mise, correcting part-way for each. The human eye 
/ has the ability to accommodate for variations in 
/ spherical power (it is generally accepted that even 
/ the advanced presbyope has one-half diopter of accom- 

/ modation.) But there is no way in which the eye can 
/ compensate for astigmatic variation. This is the underlying 

/ basis of fact on which the Bausch & Lomb Orthogon series 
/ is designed. The Orthogon system of lens correction is based on 
/ the principle that only through reduction of astigmatic variation 
! ..+ to @ level below the physiological limits of human perception 
4 . . can utmost clarity of vision be achieved. 


BAUSCH & LOMB 


LENSES 


AVAILABLE IN THE WIDEST RANGE OF SINGLE- 
VISION, ABSORPTIVE AND BIFOCAL TYPES 
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o> “Just a flight of fancy” then 


He’ll be eating his words about Trifocals, too ! 


It’s HARD for any average man or woman to experi- 
ence immediate faith in technical advancement of any 
kind. But time and demonstration make it credible 
and the man who shook his head sadly at the Wright 
brothers now flies to the other side of the continent 
and hardly gives it a thought. 


Similarly, less and less resistance to trifocals is in 
evidence with the many thousands of pairs now in 
service. And for the patient who may yet be appre- 
hensive upon first exposure, the doctor has effective 
ways and means to demonstrate the benefits, of 


three-way vision so everyone can understand it. 

The Hutchinson Presbyopic Chart, for one, clearly 
illustrates the need for intermediate help. The Univis 
Trifocal Trial Set dramatically demonstrates, with 
the use of an actual lens, how third-field vision can 
be improved. 

Both of these tools, as well as other informative 
literature about trifocals, their prescription and fit- 
ting. are available to you for your own use. Just 
address Tue Univis Lens Company for information 
about how to obtain them. 


Univis Trifocals 


THE UNIVIS LENS COMPANY 
Dept. 000, Dayton 1, Ohio 


More than 4 OF A MILLION pairs of Univis Trifocals have been prescribed! 
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Floropryl (Di-isopropyl Fluoro- 
phosphate Merck) is recommended 
for the reduction of intra-ocular 
tension in glaucoma. 

Floropryl is not only highly po- 
tent as an antagonist of choline- 
sterase, but its duration of action 
greatly exceeds that of pilocarpine 
or physostigmine, so that admin- 
istration is required only at inter- 
vals of one to three days. 

Effectiveness, infrequency of re- 
quired application, prolonged ac- 
tion, and virtual freedom from sys- 
temic disturbance are characteris- 
tics that recommend Floropryl in 
many cases of glaucoma, and par- 
ticularly in eyes that do not re- 
spond to other miotics. 


AVAILABLE in 5 ce dropper-bottles of 
a 0.1°% solution in peanut oil 


LITERATURE containing full informa- 
tion on indications, pharmacology, side 
effects, and dosage is available on re- 
quest. 


Manufacturing Chemists 


(Brand of Isoflurophate; DFP) Fluorophosphate Merck) 


MERCK & CO., Ine. 
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blinding pressure 


‘Furmetuipe’ lopipe—cholinergie drug developed through S.K.F. Laboratories 
research—has been found exceptionally effective in reducing intra-ocular 
pressure in a wide range of glaucomatous conditions, both primary and secondary. 


Salient Facts: 


Ria Ophthalmic Solution ‘Furmethide’ Iodide is non-irritating even on 
prolonged use and rarely, if ever, produces systemic reactions. 


2.. The development of tolerance or sensitivity to ‘Furmethide’ lodide 
has not been encountered. 


3 . » Because of its unique resistance to cholinesterase, ‘Furmethide’ Iodide 
does not require the use of a cholinesterase inhibitor. 


4. . Its successful use has been particularly noteworthy in 
many cases in which other miotics failed. 


An important contribution to GLAUCOMA therapy 


Ophthalmic Solution Furmethide* lodide 


furtrethonium iodide, 10%, S.K.F. *T.M. Reg. U.S. Pat. Off. 


Formerly ‘Furmethide’ Ophthalmic Solution 


Smith, Kline & French Laboratories, Philadelphia 
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another case history that proves 


for satisfaction 
Soft-Lite Lenses: Featured in Orthogon and Panoptik 


sept 10 -* pyperoPe* patient wore enite 
jense> in the correction 
. 
15 patient revurne? reporting yisual 
aistres>° piseussio® revealed 
pignts were in office goneurrent 
with complaint of peaascnes and gatigue- Ppa- 
cient noricearly and New 
retraction: nc zoreranc® crest: 49 
gott-bite tenses the sane 
0.D- ax 90 | 
Q.S- ax 80 soft-bit® #1 
gound her gork 5° puch easier she 
made spect} trip *° own say 
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George Accommodative 
Washington Convergent Squint 
Diagnostic Series Series 


“designed by the 
Orthoptic Dept., 
Geo. Washington 
University Hospital 


36 SLIDES 


designed by Louisa 
Wells-Kramer, Wash- 
ington, D.C. 


J 


24 SLIDES 


Standard 
Supplied Series 
of Slides 


included with each 


Orthoptic 
Award Series 
Prize Slides 


designed in compe- 
tion by Technicians Troposcope sold 


surrounded by slides 


just one more reason 
why the 45B Troposcope 
should be in your office 


Usually the first question in considering new equipment is 


“What will this instrument accomplish for me?" The 45B Tropo- 


scope, approved by the American Orthoptic Council, is a major 
amblyoscope with many desirable features not found in any 
other instrument, for both accurate diagnosis and versatile 
orthoptic training. As a result of its leadership, orthoptic tech- 
nicians under ophthalmology supervision have designed a valu- 
able variety of targets for the Troposcope which greatly 


enhances its value in your office. We have been happy to 


plus 
4 4 lable to ty Troposcope purchaser. Your investment in a 


Troposcope, as wel! as these slides, will yield excellent results. 


cooperate in the production of these targets so that they are 


May we send further details to you? 


ORTHOPTIC TRAINING . . . 97lcana comfortable 
and. happy patients 


COLUMBUS 15, OHIO 
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THE NEW 
CUTLER-HAMBLIN 
ALL TANTALUM 
IMPLANT 


The latest Cutler 
Implant for use in 
enucleations, re-im- 
plantations and evis- 
cero-enucleations is 
described in an article 
by Dr. Norman Cutler 
in the February, 1949, 
issue of the American 
Journal of Ophthal- 


All below exact size 


OF PROSTWESTS mentioned the objec- 

F Abs tives to be strived for 

in an ideal implant 


, . These are (1) wide 
range of movement, (2) instantaneous movement Over the short ranges, (3) absence of sinking 


of the upper lid, and (4) absence of sagging of the lower lid, 
and he suggests that these objects have been attained in the 
latest type. Hamblin’s model illustrated herewith is made 
entirely of Tantalum (a completely inert metal) thereby over- 
coming the many disadvantages of one made partly of Plastic 
and partly of Tantalum. The total weight is 4.3 grammes. 


As will be seen in the illustrations the Implant consists 
of a ball measuring 17.5 mm. in diameter and 15.5 mm. 
deep. On the anterior surface is a raised area 12 mm. in 


diameter and 1 mm. deep. The anterio-posterior length 
of the implant is therefore 16.5 mm. The implant is made 
purposely this size so as to replace the amount of 
volume necessarily lost in the removal of the globe and 
to provide the normal centre of rotation for the pros- 
thesis. 


The anterior convex surface of the implant is covered 
with a fine mesh of tantalum wire behind which is a 
space sufficient to permit the easy passage of curved 
suture needles. The adoption of the mesh is the chief 
feature of the new implant, and the enlarged picture 
shows the formation of this mesh. It will be seen that 
it not only offers a larger area for fixation of tissue 
to the implant but also makes for simplicity in the 
operation of suturing and more certainty in the fixa- 
tion. 


Price $26.60 
THEODORE HAMBLIN, Ltd. 


These photographs Dispensing Opticians and Makers of 
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case of an Ophthalmic Instruments, etc. 
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OF LONDON. ENGLAND 


NEW 
PROJECTION 
PERIMETER 


Based on the Zems Maggiore 
instrument, filters of known 
wavelength are used so. that 
standard conditions are always 
available. The movements are 
smooth but posume New charts 
are easily fitted and the self- 
recording mechanism is simple 
and eflicrent 


*& Ff you will write to us we shall be 
pleased to send you full details of this 
and our full range of instruments. 


TORONTO INTERNATIONAL 
TRADE FAIR — MAY, 1950 


In with Alhed lastrament 
Manulecturers we shall be exhibiting 
on Stands 121%, 1220 and 1221 


PRICE FO.B. $342 
NEW YORK $355 


iT CLARKE 


16. WIGMORE STREET. LONDON. W.1. ENGLAND 
Cablegram: Clemelarte Londen Telephone Langham 2242 
ASSOCIATION ALLIED INSTREWENT MANLFACTURERS LTD oF LONDON 


we Some of the instruments in the Clement Clarke range 
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A. SCIENTIFIC CORNER 


WHERE OPTICAL PROBLEMS ARE DISCUSSED AND 


THE SOLUTIONS, AS SOLVED BY EXPERIENCE, INDICATED! 
PRESENTED BY 


THE HOUSE OF VISION 


BELGARD-SPERO, INC. 
CHICAGO 


MILWAUKEE 
HIGHLAND PARK ; FREEPORT 


AURORA 


MUSKEGON 
DES MOINES OAK PARK 


MINNEAPOLIS 


Women cataract patients ially young 
ones, are almost alway unhappy about 
the appearance of their Masses and those 
in financial position tof afford contact 
lenses usually insist on t pins them. The 


results are sometimes dis. @pointing. 


A check on some cases thgt were not too 
pleased with their contactHlenses brought 


out several facts. The pigncipal trouble 


seemed to be that the patierfts were condi 
‘ 

tioned to the aberrations inherent in their 

cataract spectacle lenses. They had so 

completely adjusted to the rather large 

amount of base up prism at the bottom of 

the lenses that the contact lenses, with 


out this prism, made walking difficult 


CCNTACT LENSES FOR APHAKIA 


“IF IT'S A LENS PROBLEM, LET'S LOOK AT IT TOGETHER” 


This was entirely a matter of adjustment. 
Again, the contact lenses being closer to 
the eyes than the spectacle lenses resulted 
in a smaller image that was projected 


farther into space. 


In an effort to see if giving the patient an 
accurate picture of what to expect from 
contact lenses would aid in their accept- 
ance, we carefully briefed Mrs, G. before 
ordering them. The results were gratify- 
ing. While she had some trouble with 
fluids, she complained not at all about the 
troubles usually associated with cataract 
contact lenses. In less than two weeks, she 
was wearing them five and six hours at a 
time and was entirely pleased with her in- 


vesiment 
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SULFAMYLON — 4-aminomethylbenzene- 
sulfonamide, a new sulfonamide compound which 
is not inhibited by para-aminobenzoic acid — 
effectively controls upper respiratory, ocular and 
wound infections. Sulfamylon is bactericidal 

for a wide range of gram negative and gram positive 
bacteria including anaerobes (gas gangrene) . 
Applied topically by swab, instillation, 


irrigation, atomizer or wet dressings. 


Sulfamylon hydrochloride available in | per cent 
solution, bottles of | fl. oz. and 8 fl. oz. 
Also in combination of 100 cc. vials 


of 5 per cent solution with vial 
of Streptomycin sulfate 20,000 units. 
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PREVENTION OF RETINAL VENOUS OCCLUSION* 


WHITH SPECIAL REFERENCE TO 


AMBULATORY 


DICUMAROL THERAPY 


BertHa A. Kuiren, M.D. 


Chicago, 


Prevention of complications of vascular 
disease, such as are represented by certain 
types of retinal venous occlusion, calls for 
(1) the 
danger signals at the earliest possible time, 
(2) 
physiologic conditions, which tend to favor 


two safeguards : Recognition of 


and familiarity with variations in 
or accelerate its development, should they 
coexist with certain pathologic processes in 
the course of predisposing systemic diseases 
such as diabetes, blood dyscrasias, the scle- 
rotic phase of essential hypertension, spastic 
hypertension, and senile angiosclerosis. 
The pathogenesis of the various types of 
venous occlusion and its bearing upon suc- 
cess or failure of anticoagulant therapy has 
been discussed in detail elsewhere ( Klien’:*). 
briefly, and quite generally speaking, the 
types of venous occlusion which promise the 
most favorable results from this therapy are 
those which arise from a combination of two 
that is, 
of narrowing of the venous 


different pathologic factors ; a cer- 


tain amount 
lumen with an abnormal readiness for throm- 
bus formation. 

A combination of the predisposing factors 
incidental to various systemic disorders, of 
increased blood volume, high viscosity, slow 
ing of the blood flow, easy coagulability of 


the blood, 


tions of the venous wall or a slight narrow- 


with otherwise negligible altera 
ing of the venous lumen by sclerosed ad 


*From the 
Northwestern 
1949 


Departn ent of 
University Medical 


Ophthalmology, 
hool. April, 


Illinois 


jacent structures, together with occasionally 
preexisting unfavorable anatomic relations, 
may give rise to primary thrombus forma- 
tion, leading to a type of occlusion benefited 
by anticoagulants. 

On the other hand, advancing obliterating 
sclerosis alone results in the kind of occlu- 
sion in which anticoagulant therapy is of 
little or no value after the completed event, 
as thrombus formation is only the terminal 
step, bringing abou’ complete obliteration of 


an already slitlike venous aperture. Sufficient 


delay of this final event to permit establish 
ment of an efficient collateral circulation, if 
such is feasible at all, holds the only promise 
for preservation of vision, and can be at- 
tained in many cases by prompt and pro 
longed administration of dicumarol after the 
first signs of venous circulatory impairment 
have become manifest. 

Preventive anticoagulant treatment, there- 
fore, has a wider scope of usefulness than 
the curative attempts, which are made after 
an already accomplished occlusion. 


SIGNALS OF IMMINENT RETINAL VENOUS 


OCCLUSION 


While arterial occlusion is usually sudden 
and unpredictable, the development of retinal 
venous occlusion is, on the contrary, almost 
always very gradual, leading to definite, but 
often unrecognized, premonitory signs. 

The danger signals of imminent retinal 
venous occlusion may be divided into sub- 
jective and objective symptoms : 
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The subjective symptoms are intermittent 
visual obscurations or a slight constant re 
duction of the central visual acuity, from a 
previous 1.2, for instance, to 1.0 or 0.8, for 
which no apparent reason can be found. 
Complaints of fullness in the head or inter- 
mittent drowsiness are not rare during this 
phase 

hese visual disturbances may result from 
impairment of the circulation in the central 
vein, or in one of its main tributaries near 
their junction, or in a smaller branch in the 
superior macular region, Their cause is ob- 
viously collateral edema which at first is of 
greatly variable degree and of transient char- 
acter. Along the central vein or the deep- 
lyifig junction of its immediate tributaries 
this edema, confined by the optic nerve and 
the cribriform plate, may exert pressure 
upon the papillomacular bundle, thereby 
causing a visual disturbance. In the early 
stages of this process, the edema may not 
be within the range of ophthalmoscopic visi- 
bility, but the visual obscurations, as one 
finds out only too often in retrospect, may 
precede occlusion of the central vein or a 
major branch by many weeks or months. 

The retinal edema along an embarrassed 
venous branch in the superior macular region 
may be faintly visible if recent, but usually 
gravitates downward, involving directly, if 
only slightly, the foveolar region. Depending 
upon the degree of impairment of the venous 
flow in such a branch, the resulting slight 
diminution of vision will be intermittent or 
constant, but it herald 
many months ahead of the actual event. Oc- 


may the occlusion 


casionally a paracentral scotoma be 
demonstrated on the Bjerrum screen during 
this stage 

The objective signs of gradually develop 
ing impairment of venous circulation are en- 
gorgement of the venous tree or portions of 
it, and edema of the corresponding sectors 
of the optic papilla and/or of the retina 
along the involved veins. Careful comparison 


of both evegrounds is imperative in these 


BERTHA A. KLIEN 


cases, as these phenomena are most often 
unilateral or when, as rarely, bilateral, they 
are only by great coincidence of equal de- 
gree. Especially if the venous occlusion de- 
velops in a patient with hypertensive disease, 
the presence of edema, unless carefully in 
terpreted, may give rise to incorrect classifi 
cation of the hypertension and in conse- 
quence tragically deprive the patient of the 
benefits of anticoagulant therapy. 

Valuable subsidiary findings in the diag 
nosis of imminent venous occlusion are a 
unilateral absence of physiologic venous 
pulsation in the involved eye, or if physio 
logic venous pulsation is normally lacking, a 
great difference in the ease with which it 
can be produced in the two eyes by pressure 
upon the eyeballs. 

Another finding of great diagnostic value, 
which is often present long before marked 
reduction of vision, is a dilatation or new 
formation of very tortuous and thin-walled 
vessels in one or more places at or near 
the optic disc. These point to an early at 
tempt of collateral circulation, which may 
or may not be successful later on, depending 
upon preexisting favorable or unfavorable 
anatomic conditions. 


ANATOMIC VASCULAR RELATIONS IN FUNDI 


In addition to early recognition of the 
subjective and objective danger signals of 
imminent retinal venous occlusion, a know! 
edge of peculiar or unfavorable anatomic 
vascular relations in a patient's fundi is of 
considerable value. Such conditions as multi 
ple crossings of the same artery and vein or 
congenital loops and twists should be noted 
in all still-normal fundi of patients with es 
sential hypertension, diabetes, and so forth, 
because the first evidence of venous circula- 
tory disturbance may develop in these places. 

Whenever the superior temporal vessels 
show such an anomaly, it should be reported 
to the internist with an explanation of its 
possible future importance in the develop 
ment of a visual disturbance and the neces 
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sity for prompt anticoagulant therapy in that 
case. Close observation of this area should 
be urged. This can be done by the internist, 
who is consulted more regularly by the pa- 
tient, with an occasional ophthalmic consul 
tation. Knowing about the possibility of a 
future treatment with anticoagulants upon 
short notice, the internist can collect certain 
data as blood typing and so forth, without 
losing precious time later on. 

The patient himself should be told casu- 
ally, without making him apprehensive of 
anything, to report any kind of visual dis- 
turbance without delay. 

All these precautions and observations, if 
made routinely, take surprisingly little time 
but pay big dividends in preserving vision. 


ROLE OF VENOUS STAGNATION 
Among the factors favoring primary 
thrombus formation, stagnation deserves 
special emphasis. It occurs in senility with 
marasmus and low blood pressure, also in 
blood dyscrasias, and during certain phases 
of arterial hypertension. Loss of vision over 
night is a frequent and characteristic com 
plaint in these cases. 

In the hypertensive patient two different 
situations may lead to such marked slowing 
of the venous retinal circulation as to cause 
stagnation. Considerable reduction of a pre- 
viously prolonged high systemic pressure is 
the more frequent of the two, Careful analy 
sis of the history and general status of the 
patient often shows that the venous occlusion 
developed during a period of relatively low 
blood pressure usually much to the surprise of 
the general physician, who considered the pa- 
tient much improved. The eyegrounds should 
be examined frequently and with special 
care during such periods of lowered sys- 
temic pressure, regardless of whether the 
reduction was spontaneous or was attained 
by therapeutic measures. 

The second cause for venous stagnation in 
hypertensive patients is a sudden diminu 
tion of the retinal blood volume by wide- 
spread arterial spasm. The resulting slowing 


PREVENTION OF RETINAL VENOUS OCCLUSION 


177 


of the venous flow may reduce the pressure 
within the central vein to a point so much 
lower than the intraocular pressure that the 
vein collapses temporarily. A mild degree of 
preéxisting vascular sclerosis would facili 
tate thrombus formation at the place of 
lowest pressure within the central vein 
( Seidel*), 

Prophylactic anticoagulant therapy at the 
first sign of venous congestion is sufficient in 
the first situation, and should be combined 
with antispasmodic therapy in the second 
condition. 


DRUGS FAVORING THROMBUS FORMATION 


Checking on the circumstances which may 
favor thrombus formation by various mech- 
anisms, the effect of certain drugs should 
not be overlooked. Experimental evidence 
points to considerable clot-promoting proper- 
ties of penicillin (Macht*), and this risk 
should be kept in mind in giving intensive 
penicillin therapy to a patient in whom the 
already described predisposing factors exist. 

Digitalis is another example of a drug 
which is frequently administered to this type 
of patient, and one which may promote 
stagnation in the peripheral circulation by 
diminishing the venous return. 

These side effects of such widely used 
drugs could be antagonized by simultaneous 
administration of dicumarol. 


CASE REPORTS 


The following report of five clinical cases 
will illustrate most of the statements made. 


Case 1 

History. K. J., a woman aged 62 years, 
complained of attacks of right visual ob- 
scurations of increasing frequency and dura 
tion during the past seven months. Left cen 
tral vision was lost after a contusion 25 
years ago. 

The patient had had essential hypertension 
for the past 10 years and moderate general 
ized arteriosclerosis, but no physical symp 
toms other than failing vision of the right 
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mm. Hg to 210/100 mm. Hg, and there was 
mild cardiac hypertrophy 

Two months prior to the first examination 
she had been hospitalized elsewhere and 
dicumarol had been given to her for two 
weeks, but was discontinued because no ob 
vious subjective or objective improvement 
of her condition resulted. As a last resort 


Fig. | (Khen). Venous retinal tree in the right 
eye in Case 1 before dicumarol therapy. Only the 
mferior temporal artery is sketched. Tremendous 
congestion of vems, edema of inferior hali of 


pune «ise, many delicate new vessels on disc, 


hemorrhages along inferior veins. Vision: 0.6—3, 


13 


lumtsxxlorsal sympathectomy was suggested. 

Ocular findings. At the time of the first 
examination, in consultation with the neuro 
surgeon prior to the sympathectomy, the 
ocular findings were : Corrected vision, R.E., 
0.6 + 1, J3 with difficulty; L.E., 1/200, 

Right fundus (fig. 1): the lower half of 
the optic disc was edematous with a net 
work of delicate newly formed vessels over 
its nasal border. There was tremendous 
engorgement of the venous tree, especially 
of the central vein, which was visible at the 
bottom of the evlindrical excavation up to 
the point where it entered the cribriform 
plate. 
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eye. The blood pressure varied from 160/90 


Retinal edema and numerous flame-shaped 
hemorrhages accompanied the entire course 
of the inferior temporal vein. There was no 
uniform attenuation of the arterial tree but 
considerable arteriolar- and arteriosclerosis. 

In the left fundus, the arterial tree was 
similarly affected, but sclerosis of the larger 
branches was slightly less pronounced and 
the caliber of the veins was normal. There 
was an old macular hole. 

Anticoagulant therapy for an extended 
period was advised, but sympathectomy was 
carried out. The patient was examined again 
six weeks afterward, when retinal edema 
and venous dilatation in the right fundus 
were more pronounced and the central vein 
appeared congested to the bursting point. 
Visual obscurations had continued and be 
come more severe. Dicumarol therapy was 
urged again and started one month later 
on September 5, 1947. 

Dicumarol therapy. After an initial thre 
weeks’ period of hospitalization, dicumarol 
has been continued ambulatory up to the 
present time. The first dose of dicumarol 
consisted of 400 mg. Administration of 
100 mg. for the following three days reduced 
the prothrombin level to 49.1 percent, For 
the following four days 50 mg. daily were 
given, which resulted in a prothrombin level 
of 13 percent After a pause of one day, 
50 mg. were given again and continued every 
other day throughout the next three months, 
keeping the prothrombin level between 20 
and 25 percent. After this time, during which 
the visual obscurations gradually disap 
peared, a prothrombin level of between 25 
and 30 percent was considered sufficient, 
which was obtained by a dose of 50 mg. on 
two successive days interrupted by one day 

Results. On March 3, 1948, vision in the 
right eye had improved to 0.8 + 3 and JI 
without difficulty 

The trunk of the central vein was again 
of normal caliber and a new large venous 
collateral entered the deeper layers just nasal 
to the optic disc. The general venous en- 
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gorgement, the retinal edema, and the hemor- 
rhages had disappeared (fig. 2). 

At the present time the patient has been 
free of symptoms for the past 10 months 
and has regained a right visual acuity of 
1.0, and Jl. A new venous anastomosis be- 


tween a branch near the optic dise of the in- 
ferior temporal vein and a macular branch 
of the superior temporal vein has formed 


during the past year. 

Prothrombin determinations are made 
once a week by the two-stage method ( War- 
ner-Brinkhaus-Smith®) exclusively. Twice 
the patient has taken a holiday in the south, 
once in Florida and once in Bermuda, lasting 
four weeks each, during which time a weekly 
blood specimen was sent to the laboratory by 
airmail and special delivery. The patient 
could be advised promptly by telephone or 
cable concerning necessary changes in the 
dicumarol dosage. 

Comment. This case illustrates particu- 
larly well the importance of time in prophy- 
lactic anticoagulant treatment. Expectations 
of spectacular results within a short time 
would indicate lack of understanding of the 
influences at work in the repair of such 
conditions, but if ample time is allowed and 
great care and good judgment is used in the 
control of the prothrombin level, the end 
result may be quite rewarding, as the case 
just reported and the following case demon- 
strate. 


Case 2 


History. The course of events in this case, 
from 1941 to 1943, has been discussed in 
detail elsewhere ( Klien’). Only the salient 
features of this period are repeated here be 
fore bringing the history up to date. 

Mr. C. G., then 64 years of age, was first 
examined five weeks after the onset of in- 
termittent blurring of vision in the left 
eye accompanied by a sensation of fullness 
in the head and slight vertigo. He suffered 
from mild arteriosclerotic hypertension 


(blood pressure, 140/90 mm. Hg to 160/100 


mm. Hg) and there was mild retinal angio- 
sclerosis in both eyes. The left retinal veins 
were enormously dilated, the upper half of 
the left dise was edematous, and numerous 
small hemorrhages accompanied the course 
of the veins. Heparin therapy was advised 
immediately, but could not be carried out for 
four months because of lack of funds, Dur- 
ing this period the impairment of venous cir- 


Fig. 2 (Klien). Same fundus as in Figure 1, 10 
months after beginning of dicumarol therapy. The 
caliber of the retinal veins is normal; there is a 
large collateral branch on nasal half of disc, no 
edema, no hemorrhages. Vision: 1.0, J1. 


culation increased slowly and the left vision 
was reduced from the initial 0.5 to 4/200. 

Therapy. Three months after the first 
course of heparin treatment had finally been 
given the left vision had recovered to 1.2 
and all evidence of the venous circulatory 
disturbance had disappeared. 

Five months afterward, the second attack 
of marked left venous embarrassment was 
ushered in with headaches and long periods 
of visual obscurations. Heparin was given 
immediately, now combined with dicumarol, 
which under the name of dicoumarin was 
then still in the experimental stage. This pa- 
tient is believed to be the first one on record 
to have received dicumarol for the treatment 
of retinal venous occlusion, and this therapy, 
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although not carried out in the well-estab- 
lished present day form, proved to be of 
more lasting benefit than heparin even then. 

Only once, four years after the first dicu- 
marol treatment, was there any recurrence 
of a left visual disturbance and venous cir- 
culatory embarrassment. Ambulatory dicum- 
arol therapy was given at that time over a 
period of several months, and the patient, 
now 71 years of age, has been free of symp- 


Fig. 3 (Klien) 


vears alter 


Fundus of the left eye in Case 2, 
of central retinal vein 


eight occlusion 
treated with heparin and dicumarol. Two venous 
loops are buried in the upper half of the optic disc. 
I'wice during the eight years they became prom- 
receded into the nervehead after di 


Vision: 1.2 


nent and 
cumarol therapy 


toms ever since with a visual acuity in the 
left eye of 1.5, and a general feeling of well 
being, not experienced for many years. Only 
a small fenestrated paracentral scotoma be 
low the fixation area remained throughout 
the years. 

During the second attack, two venous 
loops were first noted projecting from the 
superior half of the left disc They disap 
peared after the impairment of venous cir- 
culation subsided and reappeared again four 
years later during the period of premonitory 
symptoms of imminent venous occlusion of 
the third ard last attack 
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At present only the tps of both of these 
loops are visible (fig. 3), their main portion 
being buried again within the optic papilla. 

Comment. In this patient apparently two 
objectives of anticoagulant therapy were ob- 
tained, time for the development of useful 
anastomotic channels, and reduction of stress 
upon the original venous wall to permit re- 
pair. 

The new collaterals became clinically visi- 
ble five months after the first course of anti 
coagulant treatment, that is, 10 months after 
the first observation of visual disturbances. 


Case 3 
This case is discussed in retrospect, be- 
cause the patient was under observation prior 
to the advent of anticoagulant therapy in its 
present form. 
History. L. A., 


entered the medical clinic at Northwestern 


a woman, aged 57 years, 


University in November, 1939, for the treat 
ment of essential hypertension. The blood 
pressure recordings at that time varied from 
250 to 280 mm. Hg, systolic, and from 120 
to 160 mm. Hg, diastolic. The electrocardio 
gram showed moderate left axis deviation. 
Left heart strain was stated on the medical 
record. 

Under the usual management, blood pres 
sure was gradually reduced, and in Febru 
ary, 1940, was recorded as varying from 
158/90 to 166/92 mm. Hg. Several weeks 
afterward, it began to rise again and during 
the first weeks of August, 1940, was be 
tween 235/120 and 250/100 mm. Hg. An- 
other low level was reached during the first 
two weeks in September, 1940, with 188/92 
and 184/92 mm. Hg on several occasions. 
In Septentber, 1940, it was again 255/115 
mm, Hg. A note was-made that during the 
entire period of observation the patient felt 
physically the best at a blood-pressure level 
averaging 215/115 mm. Hg. 

The first eye examination was made in 
December, 1939. The patient's ocular com- 
plaints consisted of intermittent visual ob- 
scurations for the past year. Corrected vision 
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was: R.E., 0.5; L.E., 1.5. Photographs of 
the eye grounds were made three weeks later 
on January 16, 1940. 

Further entries on the record of the eye 
clinic mentioned a sudden loss of vision in 
the right eye due to a massive vitreous 
hemorrhage on September 25, 1940. The last 
entry in October, 1940, recorded vision as: 
R.E., 8/200; L.E., normal. 

It was the discovery, in 1947, of the old 
photographic records, which led to a re- 
evaluation of the history and findings of this 
case with recent advances of anticoagulant 
therapy in mind. 

The fundus photograph showed the fol- 
lowing findings: The margins of the right 
dise were ill-defined excepting a short stretch 
temporally where they were normal. The 
left disc was normal. There was no general- 
ized attenuation of the arterial tree in either 
eye, but considerable arteriolar and arterio- 
sclerosis, indicated by augmented, but un- 
even, brilliancy of the central light reflexes, 
marked arteriovenous compression, and ir- 
regularities of arterial caliber. There was 
good visibility of the smallest arterioles, and 
of the first bifurcation of the central artery in 
both eyes. Some of the venules in both macu- 
lar areas had a typical corkscrew appearance. 

The retinal veins in the right eye were 
more tortuous and slightly wider than those 
of the left eye, especially the ones in the 
lower half of the fundus, which were also 
accompanied by a slight retinal haze. There 
was no retinopathy in either eye. 

The fundus picture of the right eye was 
interpreted at that time as Group V, that of 
the left eye as Group I of the Gifford classi 
fication. 

Comment. The fundus findings in both 
eyes were typical of an essential hyperten- 
sion of considerable duration in a well-ad- 
vanced sclerotic phase. The only difference in 
the findings of the two eyes was the venous 
congestion in the right eye and the resulting 
edema of disc and retina, indicating an im- 
pairment of venous circulation, which led to 
a massive hemorrhage into retina and vitre 


ous and loss of vision of this eye eight 
months later. 

It seems more than probable in the light 
of our newest experiences with anticoagulant 
therapy, that the vision of this eye, with 
symptoms as early as eight months prior to 
the completed venous occlusion, could have 
been saved by prolonged anticoagulant treat- 
ment, promptly started at a time when the 
subjective symptoms were limited to inter- 
mittent visual obscurations and a somewhat 
reduced central visual acuity, and the ob- 
jective findings to incipient venous conges- 
tion and collateral edema. 

Case 4 

History. R. D., a woman, aged 52 years, 
complained of impairment of left vision for 
one week. She had had an essential hyperten- 
sion for 22 years with a systolic pressure 
varying between 150 and 220 mm. Hg. Ten 
years ago she underwent a thyroidectomy. 

Corrected vision was: R.E., 1.0 + 3 and 
Jl; L.E., 0.3 — 1 and J6 with difficulty. 
There was a five-degree paracentral scotoma 
with the fixation point near its upper margin. 

Fundi examination. The optic discs were 
normal, There was no generalized contrac- 
tion of the arterial trees, but second to third 
degree of retinal angiosclerosis was present. 
The first macular branch of the left superior 
temporal vein was apparently occluded by a 
crossing, sclerotic artery and a voluminous 
retinal hemorrhage accompanied this vein 
from its delicate origin to this crossing. 
Some hemorrhagic imbibition of the retina 
extended downward into the foveolar re- 


gion. The entire left venous tree appeared 
congested as compared to the right and the 
physiologic venous pulsation, which was dis- 
tinct in the right fundus, was completely ab- 
sent in the left. 


From these findings it became obvious 
that a marked circulatory disturbance in the 
central vein was already present in addition 
to the macular branch occlusion, and dicu- 
marol therapy was advised. 

Dicumarol therapy. The patient received 
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dicumarol for six weeks. After an initial hos- 
pitalization of three weeks it was given am- 
bulatory with a biweekly determination of 
the prothrombin level, which was kept be- 
tween 30 to 35 percent. At the end of the 
sixth week the prothrombin dropped to 25 
percent (the prothrombin determinations 
were carried out in a small suburban hos- 
pital) and there was a severe renal hemor 
rhage, which reduced the patient's erythro 
cyte count to 1.6 miliion. At the present time, 
two months after termination of the dicu 
marol treatment, her blood count is normal 
again. 

It is planned to resume dicumarol admin 
istration, keeping the prothrombin level 
around 50 percent, because, im this case, its 
purpose is purely prophylactic. Inacc uracies 
in the prothrombin determination at this 
level are less dangerous and yet even a 50 
percent reduction over a long period of time 
would seem beneficial as a preventive meas- 
ure 

The patient's ocular findings at the pres 
ent time are: Corrected vision, R.E., 1.2; 
L.E., 1.0 —2 and Jl. The macular hemor- 
rhage has receded from the foveolar region 
The congestion of the left venous retinal 
tree has disappeared and physiologic venous 
pulsation has returned, but ts not as lively 
as that of the right eve 


Case 5 


History. C. 
first noted six months ago that vision in his 


G., a man, aged 66 years, had 


right eye was slightly poorer than the left. 
Three months ago the right vision began to 
fail rapidly and at that time he consulted his 
ophthalmologist, who recorded a right visual 
acuity of 0.6. During the past four weeks 
there was still more rapid deterioration of 
the right visual acuity, which was 0.1 at the 
time of the first examination. Uncorrected 
left vision was 1.0. There was a 10- to 15- 
degree right central scotoma with the fixa- 
tion point near its lower border 

Fundus of the right eve. The optic disc 
was slightly edematous in its inferior half, 
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there was marked retinal edema with numer- 
ous small and medium-sized retinal hemer- 
rhages throughout the macular region, espe- 
cially marked in the lower half. There was 
marked engorgement of the entire retinal 
venous tree with isolated hemorrhages scat- 
tered as far as the equatorial region, but the 
most acutely embarrassed branch was the 
inferior temporal vein, which was crossed 
twice by a sclerosed artery. 

There was only a mild degree of angio- 
sclerosis in the left fundus. 

Dicumarol therapy. The patient was hos- 
pitalized for 10 days during w hich dicumarol 
therapy was started. It was continued am 
bulatory in another town, where also the 
prothrombin determinations were made. 
After four weeks of ambulatory treatment, 
at a prothrombin level of 19 percent, blood 
appeared in the urine and dicumarol was dis 
continued. At that time, vision in the right 
eye was 8/200. The macular edema and the 
number of hemorrhages appeared somewhat 
increased, 

Soon afterward the patient left for a 
southern resort, where he was seen again, 
about four months after termination of the 
dicumarol treatment. Vision was: R.E., 0.2; 
L.E.., 1.2. The retinal edema and the hemor 
rhages had disappeared. The large veins 
showed some irregularities of caliber. It ts 
noteworthy that the vision of the left eye 
had also improved, from 1.0 to 1.2. 

Comment. It is impossible to estimate the 
exact role of the short anticoagulant treat 
ment in the unexpected improvement in this 
case 

This case is mentioned here because it 
illustrates the slow development of venous 
occlusion, and the ample opportunity for 
early preventive therapy which it would 
have afforded. The congestion, at least of the 
inferior temporal vein with its unfavorable 
anatomic relations, must surely have been 
present at the time of the patient's first visit 
to his ophthalmologist, when vision had been 
reduced to 0.6 

It also shows, just as the preceding case, 
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that the crux of ambulatory dicumarol thera- 
py is the accuracy of the prothrombin deter- 
minations 
DiscUSSION 

The two-stage method (Warner et al.*) 
of determining the prothrombin level has 
proved to be more reliable than Quick’s 
one-stage procedure. The main difficulty in 
obtaining completely uniform and trust- 
worthy readings is the lack of standardized 
commercial reagents at the present time. 
Such reagents will be available on the mar- 
ket in the near future* and this will greatly 
increase the number of laboratories where 
reliable prothrombin determinations may be 
carried out, 

The basic prerequisite for safe dicumarol 
therapy is access to such a laboratory, where 
the patient's requirements for the desired 


prothrombin level can be standardized and 


where biweekly or weekly prothrombin de 
terminations can be carried out when the pa- 
tient become ambulatory. Patients living 
within a considerable radius from a metro- 
politan center with these facilities may send 
their blood specimen by airmail and special 
delivery and receive necessary instructions 
within 24 to 36 hours. 

Recent reports in the literature (Olwin,° 
Wright,’ Foley and Wright") confirm that, 
with such precautions, ambulatory dicumarol 
therapy does not hold any more hazards than 
treatment in the hospital. 

Most of the reports relating serious com 
plications after dicumarol administration 
were made in the early days of this therapy, 
or show lack of proper supervision of the 
changing prothrombin levels, or even com- 
plete omission of initial prothrombin deter 
minations. Dicumarol administration with- 
out proper preparation of the patient for it 
should be considered criminal negligence, 
bringing, by its disastrous consequences, dis 
credit upon a drug which has proved already 
to be extremely valuable in the hands of a 
careful and discriminating physician. 


* Oral communication, 1. H. Olwin 


SUMMARY AND CONCLUSIONS 


1. A greater effort than heretofore should 
be made to render anticoagulant therapy in 
retinal venous occlusion preventive rather 
than curative by early recognition of predis- 
posing factors and of the subjectiy e and ob- 
jective premonitory signs herein discussed. 
Irreparable structural damage to the retina 
by massive hemorrhage and, in the older 
patient, sluggishness of the physiologic 
mechanism for absorption of hemorrhage 
from retina or vitreous make the accom- 
plished venous occlusion a rather destructive 
event with a poor outlook for functional re- 
covery. 

2. Preventive anticoagulant therapy has 
two main objectives—to gain time for the 
development of patent collateral channels, 
and to permit repair of damaged venous en- 
dothelium by reducing strain upon the ves- 
sel wall. 

The value of aiding the natural resources 
in imminent venous occlusion by gaining 
time for the establishment of patent col- 
laterals has not been properly recognized. 
Reconstructions of the central vessels in 
eyes lost from venous occlusion (Klien*) 
show in almost every instance one or more 
large, new or preformed branches, which 
might have taken over for the central vein 
in due time. The clinical picture (Klien*) of 
cases with spontaneous anatomic, if not vis- 
ual, recovery show often 2 and 3 apparently 
functioning new channels. They seem to be 
the rule rather than an exception and it is 
hoped that, in the future, they will play a 
widely recognized role in the preventive 
therapy of venous occlusion. For the dual 
purpose of this treatment, it has to be car- 
ried out over a long period of time, even 
years 

3. For the prolonged anticoagulant effect, 
ambulatory dicumarol administration as out- 
lined above in the report of Case 1 and in 
the pertinent literature elsewhere (Olwin,® 
J. Macy, Jr. Foundation®) has proved to be 
satisfactory. The cumbersome necessity for 
frequent prothrombin determinations is 
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counterbalanced by the inexpensive and easy 
oral administration of the drug. The time re- 
quired for effective dicumarol treatment dif- 
fers in different patients, depending upon 
the severity of the initial symptoms. 

A careful ophthalmoscopic examination 
three weeks after its arbitrary discontinua- 
tion, and repeated once or twice afterward in 
intervals of several weeks, will uncover re- 
current signs of venous circulatory disturb- 
ance and indicate the necessity for extension 
of the therapy. The time necessary for for- 
mation of adequate collateral channels must 
vary with preéxisting anatomic conditions. 
In the cases observed by me an average of 
six months elapsed before clinical evidence 
of their existence appeared. 

4. In preventive administration of dicu 
marol, the length of time over which it is 
used is of greater importance than a radi- 
cal reduction of the prothrombin level to 
20 or 25 percent such as is necessary for 
curative purposes, The preventive manage 
ment may be started with curative doses 
during the patient's initial period of hos 
pitalization combined with heparin in se- 
lected cases to utilize the latter's inhibitory 
influence fibroblastic and 
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afterward be continued ambulatory with a 
prothrombin level of 50 percent for many 
months or years. This measure would in- 
crease the safety of the procedure until such 
time when improved commercial reagents 
will be on the market, which will make con- 
trol of dicumarol therapy more accurate 
through more reliable prothrombin determi- 
nations by the two-stage method. 

5. Both internist and general practitioner 
should be taught that prevention of retinal 
venous occlusion is possible, that it should 
be the main aim of anticoagulant therapy in 
these cases, but that an exacting teamwork 
with the ophthalmologist is essential for it, 
at least at the present time. It is possible that 
in the future, preventive anticoagulant ther- 
apy will be more widely used in hypertensive 
and cardiovascular diseases, which would 
automatically reduce also the incidence of 
retinal venous occlusion. Another future de- 
velopment may be the combination of thera- 
peutic agents, which have a side effect of 
creating conditions favoring thrombus for- 
mation, as digitalis and possibly penicillin, 
with anticoagulants. 
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In a report on gonioscopy, read to the 
Société Belge d’Ophtalmologie in February, 
1948, I described the gonioscopic manifesta 
tions of iridocyclitis. These manifestations 
are, firstly and early, congestion of the root 
of the iris with edema and exudates, which 
are deposited on and in the different parts 
of the corneal angle ; secondly, but later, the 
pigmentation of the angle and the goniosyn- 
echias. 

The inflammatory edema of the ciliary 
border of the iris and the rare goniosyn- 
echias, which are due to the approximation 
of the two walls of the angle by swelling of 
the iridic wall, may be localized at any part 
of the angle, at the top, bottom, or laterally. 

On the other hand, the pigmentation, the 
exudates, and the goniosynechias, which ace 
almost always due to the exudates, are pres 
ent, so to say, exclusively at the level of the 
lower part of the angle. The goniosynechias 
may, Or may not, exist in the absence of 
posterior synechias. They can be forming at 
different times—before, during, or after the 
posterior synechias. 

Instead of giving drawings, illustrating 
these facts by reproducing a demonstrative 
aspect of the most typical cases, I would 
like to show by a series of figures the gonio- 
scopic evolution of the same lesion during 
the same affection. This will help us better 
to understand the formation and the con- 
nection, the genesis and the development of 
several stages observed at the level of the 
angle of the anterior chamber. 

As Amsler said, we must not adhere to 
appearances of the present moment but keep 
an account of time and duration. A fixed 
and static morphology, which has been shown 
to be clearly insufficient, must be abandoned 
to refer to dynamic iconography, according 
to the expression of Onfray. 


GONIOSCOPIC OBSERVATIONS DURING THE EVOLUTION 
AN ACUTE IRIDOCYCLITIS 


Francois, M.D. 
Ghent, Belgium 
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CASE REPORT 

History. On April Sth, a woman, aged 40 
years, came for examination of her right 
eye, which had been painful and red for 
three days. There was an acute iridocyclitis 
which was characterized by a few keratic 
precipitates, leukocytes in the aqueous, and 
a large posterior synechia of the iris at the 
5 :30-o’clock position. 

At the age of 25 years, she had had typhoid 
fever, and, at the age of 37 years, a frontal 
right sinusitis. A left ovarectomy had been 
done when she was aged 32 years. The 
patient had a daughter, aged 12 years, in 
good health. She had had one miscarriage. 
She has never suffered from rheumatism. 
She was completely toothless. 

The general physical ¢xamination was 
negative. Simply to be noted was hard 
breathing, a positive appendicular point, an 
intolerance to fatty foods, and a syndrome 
of hyperfolliculinism. 

The blood-pressure was 14/8 by Vaquez. 
Neither sugar nor albumen was present in 
the urine. The B.G.S., the Hecht, and the 
Kahn reactions were negative. The gono-re- 
action was positive. The speed of sedimenta- 
tion was 45 minutes. The hematology anal- 
ysis gave: Hemoglobin, 97 percent ; red cells, 
4,520,000; leukocytes, 6,900; neutrophiles, 
53; eosinophiles, 9; basophiles, 0; lympho 
cytes, 32, monocytes, 4. The radiography of 
the lungs showed no abnormality. In con 
clusion, from an etiologic point of view, 
chronic gonorrhea was to be suspected. 

Treatment. In addition to the instillations 
of atropine and hot compresses, I prescribed 
strong doses of adiazin and injections of 
milk. 

Course. On April 7th, the keratic precipi- 
tates were larger and more numerous; the 
posterior synechia of the iris had spread 
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farther and occupied the pupillary section 
included between the 4- to the 5:30 o'clock 


positions. 


(,ONLOSCOPIC EXAMINATION 


By this time the gonioscopic examination 
showed (fig. 1) that the angle of the anterior 
chamber had a medium width. The ciliary 
body band showed a dark gray color, Here 
and there iris processes spread out from the 
root of the iris and flowed through the cili 
ary body band, but did not go beyond the 
scleral spur which was not clearly visible. 
lhe trabeculum, of rather a pale gray color, 
showed precise limits, although the line of 
Schwalbe was not very clear; the inferior 
part showed a few pigment dots, which were 
more numerous in front than behind. Up to 
this point there was, in reality, nothing ab 
normal. 

Below, however, toward the 6:30 o'clock 
position, at the level of the trabeculum, was 
observed a small, rather thick mass, the size 
of a pinhead, which was composed of a 
whitish exudate, It was prominent in the 
anterior chamber, invaded the ciliary-body 
band, and expanded to the root of the iris. 
This exudate contained some grains of pig- 
ment of a dirty brownish color. Farther 
inside, towards the 5:30-o0’clock position, 
there existed, at the level of the ciliary-body 
band near the visible edge of the iris, three 
small protruding spots, very limited, also 
formed by white exudate. At the top and 
laterally, the angle did not show the least 
abnormality. 

During the following days, although the 
keratic precipitates increased but little and 
no new posterior synechias were formed, the 
exudates increased and continued to accumu 
late in the inferior part of the angle, which, 
in the end, was completely invaded (fig. 2 
sketched April I4th). From the 4:30- to the 
7 :30-positions, the ingle was blocked by an 
abundant exudate, very thick and opaque, 
vellowish in front and pinker at the back. 


This exudate almost completely overlapped 


the root of the iris and the line of Schwalbe ; 
it had a dirty aspect, owing to the presence 
of fine pigment dots, None of the different 
features of the angle were recognizable, 
neither the ciliary body band nor even the 
trabeculum, although the pigment was trans 
parent, having a soiled hazy tint. At the 
top and laterally, there was not the least 
trace of exudate. It should be noted that the 
tension of the eye was not raised. 

By April 16th, the exudates began to be 
resorbed. The angle became progressively 
clearer and the keratic precipitates also dis- 
appeared. On April 28th, there was no exu- 
date except in the most declivous part of the 
angle, that is, at the 6-o'clock position, where 
it was in fact the most abundant (fig. 3) 
At the level of the ciliary-body band, there 
was a yellowish, dirty white mass of un- 
precise limits, which slightly overlapped the 
root of the iris as well as the scleral spur. 
More laterally, the ciliary-body band, with 
its iris processes, reappeared intact and nor 
mal. The trabeculum was once more visible, 
but the pigmentation had been modified —it 
was distinctly more pronounced than before 
and was especially abundant at the 6 o'clock 
position where the pigmentary grains as 
sembled again to form spots more or less 
separated. 

During the following days, the cure pro 
gressed until, about the middle of May it was 
complete. The posterior synechia of the irts 
disappeared and the pupil recovered its regu 
lar round shape. The keratic precipitates 
had disappeared and the eye was white once 
more, 

On June 11th, the final gonioscopic exam 
ination gave evidence of a few sequelae (hg. 
4). At the 5-o'clock position, there was a 
tentlike ciliary goniosynechia and, at the 
6-o'clock position, a rather large trapezoidal 
trabecular goniosynechia, which was attached 
to a slightly undulated edge a little in front 
of the scleral spur. On each side of this 


goniosynechia was seen, at the level of the 


ciliary-body band, tiny pigmentary grains. 
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These grains of pigment could also be seen 
on the root of the iris. At the level of the 
trabeculum, the pigmentation had still been 
growing ; the dark-brown pigment dots were 
especially abundant towards the 6-o’clock 
position and in the vicinity of the line of 
Schwalbe, where they agglomerate so as to 
form irregular spots, some of which over- 
lapped the anterior limit of the trabeculum. 


DISCUSSION 


During the evolution of an acute irido 
cyclitis, the successive gonioscopic observa- 
tions showed : 

1. The appearance of circumscribed exu 
dates. 

2. Increased quantity and spread of these 
exudates which, in the end, invaded and ob- 
structed all of the inferior part of the 
angle. 

3. Progressive resorption of the exudates 
and the simultanecus appearance of an ab- 
normal pigmentation, which involved not 
only the scleral trabeculum but, to an equal 
extent, the ciliary-body band and the root of 
the iris. 

4. The formation of a large goniosynechia. 

It is to be noted that all of these inflam- 
matory manifestations were confined to the 
level of the most declivous part of the angle 
of the anterior chamber. This suggests that 
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the exudates, as well as the grains of pig 
ment, are not, or at least not exclusively, 
formed on the spot but that they are drawn 
toward the inferior part of the angle where 
they are deposited by sedimentation. 

The appearance of a peripheral synechia 
at the time of the resorption of the exudate 
clearly indicates the usual mode of forma 
tion of inflammatory goniosynechias which 
ordinarily result from the organization of the 
exudate. This explains their tardy produc- 
tion, often much more tardy than that of 
posterior synechias, 


SUMMARY 


Figures 1 to 4, showing the gonioscopic 
evolution of the same lesion during the same 
case of iridocyclitis, give a better under- 
standing of the formation and development 
of the exudates, pigmentation, and goniosyn- 
echias observed at the level of the angle of 
the anterior chamber. These inflammatory 
manifestations are almost exclusively located 
in the most declivous part of the angle, where 
both exudates and pigment are deposited 
by sedimentation and where the goniosyn- 
echias are formed by organization of the 
exudates and not by swelling of the root of 
the iris. 
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MINIATURE 


No modern remedy has been received by the profession with such 


general enthusiasm, none has become so rapidly popular, and scarcely 


any one has shown so extensive a field of useful application as cocaine, 

the local anesthetic recently introduced by Dr. C. Koller, of Vienna. 
Herman Knapp, “On Cocaine and its Use in Ophthalmic Surgery.” 
Archives of Ophthalmology, 13:402 (December) 1884. 
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During the last 15 to 20 years the fight 
against trachoma all over the world, and 
especially in the United States, has been 
much more intensive and better organized 
than during the 19th century and in the early 
decades of this century. During the last 10 
years, this fight has been tremendously aided 
by the discovery that certain chemical and 
biologic agents have a beneficial and rapid 
influence on trachomatous disease and that 
these new drugs simplify the problem of 
treatment. 

There is little doubt that the incidence of 
trachoma in the United States has become 
less. Even in the eye hospitals of our large 
cities, which often were full of referred tra- 
choma patients from the endemic regions in 
the Ozarks, the incidence of new trachoma 
has dropped considerably. It would be a 
most difficult task nowadays to obtain, for 
instance in Southern Illinois which, 30 to 40 
vears ago, had widespread endemic tra- 
choma, a fresh case of trachoma for demon- 


stration at any certain time, because only 
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Fig. 1 (Hirschfelder). Newly reported trachoma 
cases in the United States from 1940 to 1948 


* Read before the Chicago Ophthalmological S« 
ciety, February 21, 1949 


THE PRESENT STATUS IN THE TREATMENT AND 
PREVENTION OF TRACHOMA* 


Max M.D. 
Centraha, Illinois 


very rarely does one see nowadays the 
granular follicles in the upper palpebral con- 
junctiva, the fresh and recent invasion of 
the cornea by superficial blood vessels from 
the upper limbus, the new superficial infil- 
tration and the first epithelial corneal break- 
down with this active pannus, and the piti- 
ful picture of a patient blinking through 
tearing eyes, bent toward the ground to avoid 
the light. 

What one sees more frequently in daily 
practice are the patients who went through 
the fresh stages of the disease some 25 or 
40 years ago. They exhibit the well-known 
scars in the palpebral conjunctiva, scars in 
all types and forms on the cornea, and the 
thin, shadowy vessels of inactive pannus. 
These patients quite frequently do 
come to the office for their trachoma, which 
gives them no trouble, unless it is the old 
visual defect. They are mostly seen during 


not 


a routine examination for glasses or other 
trouble not necessarily connected with tra- 
choma, Occasionally, they return for treat- 
ment of a flare-up or a renewed breakdown 
of the corneal epithelium or for the repair of 
an ectropium and similar complaints. Some- 
times they are seen as applicants for blind 
pension, because over seven percent of tra 
choma sufferers used to become industrially 
blind (Gradle). 

It is quite evident that the picture of the 
morbidity, the stage, and the spread of tra- 
choma has changed in this country, A graph 
prepared from the figures of the United 
States Public Health Service will illustrate 
a drop for the past eight years (fig. 1). The 
incidence of trachoma morbidity declined 
from around 5,000 per year for the whole 
United States to about 1,200 

Naturally, there is a fallacy in such sta- 
tistics because they depend on the actual 
reporting of cases by physicians and other 
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medical personnel. If no report is made— 
and this was the case 20 years ago, and may 
still be the case in regions without adequate 
trachoma control—the figure will be low in 
spite of a high incidence. However, the sta 
tistics of the past 10 years should be more 
reliable, because the personnel of the vari- 
ous trachoma projects in the states where 
the disease is most prevalent is usually very 
statistically minded. They go out and look 
for new cases and if they find one, they re- 
port it. 

This organized fight on a large scale is 
relatively recent in origin and not more than 
25 years old. Several papers have appeared 
describing the fight against trachoma in our 
nation. Gradle* * spoke on several occasions 
of the situation in Illinois; Cosgrove’ de- 
scribed the situation in Arkansas; Siniscal 
has reported on Missouri, representatives 
of the Indian Service* have repeatedly de- 
scribed the situation there. 


FACTORS EFFECTING TRACHOMA DECLINE 

It would seem, therefore, to be a useful 
task to consider the various factors which 
have led to an apparent improvement in the 
trachoma incidence in this country, to co- 
ordinate the various experiences, and to ana- 
lyze our present-day situation. 


HIGHER LIVING STANDARDS 

We first have to consider certain changes 
which have been brought to the individual 
person and to the individual family, not as a 
result of treatment or of state efforts, but in 
consequence of a better mode of living. 
These changes greatly aided the organized 
efforts, some of which would probably have 
been doomed to failure without them. 

While trachoma can affect anybody, rich 
and poor alike, it is well known that it is 
particularly a disease of the lower-income 
groups, of people who live in crowded 
rooms, of mountaineers in the backwoods, of 
people who come in Model-T Fords, rather 
than in Cadillacs, 

Trachoma, originally brought to this coun- 


try by the Spanish colonization and later 
by Slavic immigrants, spreads from one 
family member to the other through the use 
of one common wash basin and one com- 
mon and, usually dirty, towel. The afflicted 
person was far from medical aid, separated 
from it by often impassable dirt roads and 
by long distances. The patient was unfamil- 
iar with the most simple hygienic measures 
and not prepared for long and expensive 
treatment. 

Today we have a road system in the 
United States which allows inhabitants of 
the more remote parts of rural districts to 
come to the treatment centers by car or bus 
without great effort. The importance of this 
fact is brought out by Apin® who reports 
on conditions in Latvia, Of the trachoma 
patients living close to treatment centers 
75.9 percent were cured, while only 24.9 
percent of those living in remote areas had 
such a beneficial result. The author states 
that wide separation of communities, even 
in as small a country as Latvia, is a deterrent 
to the fight against trachoma. The relative 
ease of transportation in the United States 
as compared with these European countries 
and, still more, with North Africa or China, 
plays a significant part in trachoma control. 

It is unlikely that the common wash basin 
has disappeared entirely, but we can safely 
assume that the advent of indoor plumbing 
and personal cleanliness is spreading to re- 
mote areas. A recent confirmation as to the 
value of individual hygiene may be a report 
by Bodian* about trachoma in the Fiji Is- 
lands, Of 100 natives working at an army 
base, 22 percent had active trachoma, many 
cases being confirmed by the finding of in- 
clusion bodies. However, not one of the 50 
American soldiers stationed there from 1 to 
3 years contracted the disease. 


EFFECT OF NEW THERAPEUTIC MEASURES 
The second important factor to consider 
in the decline of the incidence of trachoma 
is the effect of the new therapeutic measures. 
The time-honored use of the copper-sulfate 
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stick, of other caustics like alum or silver 
nitrate, the massage of the everted lids with 
or without chaulmoogra oil or, more recently 
with quinine bisulfide, the expression of fol- 
licles by grattage, the extensive use of mer- 
curial antiseptics in washes or oimtments 
all this is well known to the ophthalmologist 
and does not have to be elaborated upon. 
Although all of these measures are effective 
in a large percentage of cases, they have to 
be employed regularly over a comparatively 
long period of time. They have not, however, 
lost their place in our medical armentarium. 

To these older methods of treatment have 
now been added the newer and much faster 
chemotherapeutic agents, especially the sul- 
fonamides. This group of chemotherapeutic 
agents has been employed since 1937 ( Lian," 
Loe*), 

Most authors 
Hirschfelder'') recommend the oral usage 
of sulfanilamide, one-third grain per pound 


(Thygeson,® Guyton,"’, 


body weight a day during the first week, 
one-fourth grain during the second week 
and, if still indicated, somewhat less during 
the third week 
prontosil (Cheney"®), sulfanilamide powder, 
(Lu 


Local application of neo 


and as a solution of sulfacetamide 
gossy'*) has been suggested Local usage of 
been 


Sulfacetamide 


neoprontosil in trachoma has dis 
appomting in our experience 
in 30-percent solution seems to be more ef 
fective. 

Intravenous administration has not been 
used to any extent in this country, but the 
Russian literature mentions the preparation 
of “sulfidine,” which is injected into the 
vein, 10 ce. of a 1.5-percent solution twice a 

of the same concentra 
( Melik-Musian™), This 


said to “melt awav” 


day for adults, 5 ce 
tion for children 
kind of 


pannus crassus 


medication is 
Subconjunctival injection of 
sulfidine was found to be too irritating. 
There are by now innumerable reports de 
scribing the beneficial effects of such sulfa 
preparations as albucid, lutazole, and strep 
tocide (Johannsen,’® Ferrer'*) 

The sulfanilamide 


intramuscular use of 


in oil every four days or of sulfapyridine in 
oil in 10-percent suspension as a depot every 
7 to 10 days is recommended by Lee and 
Rottenstein.’ 
tuted the oral medication of sulfadiazine for 
that of sulfanilamide and finds no difference 


Thygeson'* has lately substi 


in effectiveness. 


EVALUATION OF THE SULFONAMIDES 

In evaluating the experiences of all these 
authors we find three distinct opinions. (ne 
group, an exponent of which is Thygeson, 
emphatically believes that the sulfa drugs are 
indicated in all fresh cases of trachoma, that 
they attack the trachoma virus and, by so 
doing, cure the disease. This group points 
out that inclusion bodies are rapidly disap 
pearing on the third day of treatment and 
that correct dosage will clear up fresh un- 
complicated trachoma in three weeks. Har 
ley’® expresses a similar opinion. Thygeson 
feels that failures of cure are due to inade 
quate dosage and time of treatment. 

There is a second group of authors who 
are not convinced of the omnipotence of the 
sulfa drugs in trachoma. Julianelle and 
Smith," showed that conjunctival scrap- 
ings from trachoma patients remained infec- 
tious after to sulfanilamide ir 
vitro, They concluded that sulfa acts only 


exp 


as a bacteriostatic and not as a bacteriocidal 
agent 

Poleft®? supports this view, but ventures 
the thought that the impaired virus might 
subsequently be completely destroyed by 
phagocytosis. Authors in this group stress 
the fact that follicular hypertrophy often 
tends to persist and that the older method 
of massage and expression are still needed in 
combination with chemotherapy 
that sulfa 
nilamide by itself only exceptionally arrests 


trachoma, that it is by itself less reliable 


Sory™® goes so far as to say 


than other known forms of treatment, and 
that its value is only in conjunction with 
which have 


other local forms of treatment 


been known for years. The same author also 


points to recurrences as proof that the dis 


be 
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ease is not cured by the drug. It is repeatedly 
pointed out that the corneal complication and 
pannus respond much more readily than 
the palpebral pathologic processes. Further, 
that the subjective relief is out of proportion 
to the objective findings 

Meissner,** describing Germans repatri- 
ated from Bessarabia to Munich, thought 
that only the superimposed conjunctivitis 
and the pannus were influenced but that not 
a single case was cured. 

Finally, there is a small minority (Bha- 
lero**) who deny any value in chemotherapy 
and prefer to stick to the older methods. 

From my own experiences, | am inclined 
to side with Thygeson and his group. I have 
seen a few very active, succulent trachoma 
cases which had had no treatment of any 
kind and which were cleared completely in 
a few weeks by chemotherapy alone. 

Naturally we ask ourselves; “Why is 
there this difference of opinion?” 

I believe that the relative scarcity of 
fresh, recent cases of trachoma is one of 
the reasons. The older the case, the less 
satisfactory is the use of the chemotherapy. 
Another reason is a certain vagueness in 
the diagnosis, “Trachoma,” especially in the 
trachoma territory. 

There are a lot of children in southern 
Illinois whose fornices are bulging with fol- 
licles. Expression material never shows in 
clusion bodies. These cases never develop 
pannus, never suffer any ill effects or com- 
plications, and never respond to chemo- 
therapy. There is no justification in calling, 
as has been done, such cases of folliculosis 
subclinical trachoma and then blame sulfa 
for failure to cure something which is not 
trachoma. 

There are also many cases of follicular 
catarrh which show a mild inflammatory 
process (folliculosis may not show any in- 
flammation at all) and which look suspi- 
ciously like beginning trachoma. In trachoma 
territory they can easily be taken for tra- 
choma, and one must insist on the presence 
of beginning corneal pannus for a definite 
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diagnosis of trachoma. These pseudotra- 
choma cases do not respond to sulfa drugs. 

Sory’s statement that in seemingly ar- 
rested cases there may be another flare-up 
is correct. A patient has to be observed at 
regular intervals, even though he seems 
cured. There is no doubt, however, that any 
2nd or 3rd or 4th flare-up can be quickly 
controlled and seemingly cured by another 
round of the drug. 

As has been stated, older cases may prove 
to be sulfa resistant. The patients come to 
the office with flare-ups and corneal break- 
downs, which, however, in a great many in- 
stances are not due to a revival of the 
trachoma virus. 

Sometimes these flare-ups are the result 
of trichiasis. Often they are due to a lowered 
resistance of the conjunctival and corneal 
cells, to an altered and impaired blood sup- 
ply and tissue metabolism, to a poor ability 
to regenerate cells and, sometimes, to general 
poor physical health. These are breakdowns 
which develop in tissue impaired by tra 
choma many years ago. They develop in the 
run-down eyes of run-down people, just as 
marginal ulcers so frequently develop in 
elderly people. 

Treatment, aside from the usual local 
therapy and corrective lid surgery, should 
include measures to build up the constitu- 
tion rather than specific chemotherapy. Lan- 
dau and Stern® have recently called atten- 
tion to the discrepancies between the rela- 
tively mild palpebral and the severe corneal 
findings. Their theory of a vitamin deficiency 
as evidenced by ariboflavinosis points in the 
direction just mentioned. 


PENICILLIN AND OTHER THERAPEUTIC 
AGENTS 
Penicillin therapy in trachoma has not 
been as intensively investigated as that of 
the sulfa group. There may be two reasons 
for this. First, sulfa is so satisfactory that 
there has been no need for extensive investi 


gation. Second, penicillin is not as effective 
an agent. It is uncertain whether penicillin at- 
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tacks a virus disease like trachoma and many 
of the reported improvements may be due to 
subsidence of secondary infections 

Darius®*’ reported the cure of 12 patients 
im 19 days of hospital treatment with pem 
cillin ( 500 units per cc.) instilled into the con- 
junctival sac every one-half hour. These pa- 
tients were still well six months later. 

Sorsby™ cites four cases from the litera- 
ture in which the trachoma subsided under 
penicillin treatment and adds a few favor- 
able cases of his own in which the conjunc- 
tiva was painted with a 2,500-unit per cc. 
penicillin solution for 12 days. These authors 
are not as enthused over penicillin, however, 
as others are over the sulfonamides. One 
should remember penicillin for sulfa-sensi- 
tive patients, nevertheless. 

lhe Italian authors, Bietti and Pasca®® in- 
vestigated streptomycin, They conclude that 
it has no advantage over penicillin in tra- 
choma cases. It is stated that improvement 
was slight and late. 

Antimony potassium tartrate or tartar 
emetic given intravenously seems to have an 
influence similar to that of the sulfonamide 
group. Julianelle and his co-workers**™ 
found an improvement in the advanced cor- 
neal findings of trachoma, They report only 
little change in the palpebral pathologic proc- 
esses. The visual acuity of their patients 
improved and the toxic reactions were negli- 
gible. The trachoma virus seemed to be in- 
ictivated in vitro by this drug. 

We finally have to mention experiments 
with tissue therapy by Russian investigators 
and the experimental use of snake and bee 
venom by German authors. None of these 
efforts have so far been followed up in this 
country nor have they led to any wide use 
in the described therapy. 


or Pustic-Heattu AGENCIES 


We have seen that improved standards of 
living as well as improved methods of treat- 
ment have had a beneficial influence on the 
number and severity of trachoma cases. A 
third and most important factor should now 


be added—the greater interest and better 
organized methods of public health agencies 
in combating the disease during the past 20 
years. 

Any public health campaign must have 
financial support and sufficient funds made 
available by sympathetic and far-sighted 
political bodies are a basic necessity. Com- 
pared to the eventual expenditure for blind 
assistance during subsequent decades these 
funds for prevention are relatively small. 
It is up to the medical profession to see that 
these funds are spent most wisely and most 
effectively. 

It would, for instance, not be sufficient 
merely to pay the bills for people, who seek 
medical care for trachoma, or to make spo 
radic field surveys every few months or 
years. Such simple attempts to combat the 
disease would be sufficient if everyone who 
has trachoma were an enlightened patient 
and would be 100-percent cooperative. Un- 
fortunately, such ideal circumstances rarely 
happen in the field of public health and 
especially not in the field of trachoma, | 
doubt that they happen even in the nations 
where a law forces the trachoma patient to 
be treated. 

In order to combat endemic trachoma suc- 
cessfully, the following considerations are 
imperative : 

There has to be an organized, continuous, 
and systematic effort by health workers to 
find the afflicted persons, to educate them in 
the prevention of spreading their disease, 
and to bring them to treatment regularly. 
While the disease is in an active stage, facili- 
ties should be made continuously available, 
where this treatment can be given in the best 
possible way. It is necessary to provide for 
the constant and regular follow-up of the ar 
rested cases until the patients eventually die, 
which may be years later. Physicians, nurses, 
field workers, and social agencies have to 
work as a team to check on treated cases, to 
catch flare-ups and re-infections, to examine 
possible contacts and, finally, to keep a con- 
trolled district under control. 
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HOSPITAL SYSTEM OF CONTROL 

There are two ways to achieve this ob- 
jective : One is by means of a well-equipped 
trachoma hospital. From this centrally lo- 
cated hospital, teams go out regularly into 
distant regions for field surveys. Active and 
fresh cases are referred to the hospital as 
in-patients for work-up and necessary medi 
cal or surgical treatment. Missouri, Ken- 
tucky, and Tennessee operate under this 
plan, the hospitals being located in Rolla, 
Missouri, and Richmond, Kentucky. 

This plan has the advantage that the 
acute case is kept under strict survey and is 
assured of regular maximum treatment. 
However, as Figure 2 seems to indicate, this 
plan has failed to bring the disease under 
complete control and to eradicate it. 

Missouri reports as many or more yearly 
cases as before. The incidence in Kentucky 
has declined after 22 years of operating the 
Richmond Trachoma Hospital, and after 
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Fig. 2 (Hirschfelder). Reported new trachoma 
cases in Kentucky and Missouri where the hospital 
plus field surveys method of control is used. 


33 years of some kind of control. Dr, Sory, 
however, stated in a letter, that he believes 
that this decline is not a real one, but that 
the figure is small due to lack of adequate 
field surveys and lack of a field nurse. 
The situation in Tennessee compares to 
that in Kentucky, with the Richmond Hos- 
pital receiving the severe cases and local ocu- 


lists treating the mild cases. Only extensive 
field surveys can give assurance that the im- 
provement (fig. 3) is a true one based on a 
real decline in trachoma incidence. 

Without wanting to detract from the ex 
cellent and highly beneficial work carried out 
in these institutions, I want to list the fol- 
lowing disadvantages of the hospital system : 

1. The bed capacity is limited. In the first 
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Fig. 3 (Hirschfelder). Reported trachoma cases 
in Tennessee which uses field surveys, diagnostic 
clinics, and treatment of indigents in clinics and 
hospitals. 


years of newly established control measures 
it may be too limited to take care of all the 
patients needing treatment. 

2. Field surveys are usually not continu- 
ous and a fresh epidemic in a certain region 
may spread for several months before it is 
detected. 

3. A majority of trachoma patients are 
not totally disabled. While they unquestion- 
ably are in need of treatment, they do not 
necessarily need hospitalization. 


FIELD CLINICS OR DISPENSARIES 


The other way in the attempt to control 
trachoma, employed here in Illinois and, to 
a similar extent, in Arkansas, is built on a 


system of permanent field clinics or dispen- 
saries. The Illinois System was developed by 
Gradle in close collaboration with the IIli- 
nois Society for the Prevention of Blind 
ness* and the Department of Public Wel- 
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fare. It was started in 1934 and has been 
carried on ever since. 

Five clinics were established in southern 
Illinois about 30 to 40 miles apart, Each is 
manned by a trachoma nurse responsible for 
her district. A staff of field workers is at 
tached to each clinic with the task to find the 
cases, to encourage regular visits to the 
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Fig. 4 (Hirschfelder). Reported new trachoma 
cases in Illinois and Arkansas which use the dis- 
pensary method of control 


clinic, and to check on each case, even after 
it has been pronounced arrested, 

Each clinic operates and gives treatments 
three times a week and, on one of those 
days, the oculist who serves all five clinics 
makes the necessary diagnosis, instructs as 
to treatment, and carries out the necessary 
surgical measures. All entropion or ectropion 
surgery, removal of tear sacs or pterygiums, 
can well be done on ambulant patients, and 
I never heard of an accident. 

Regular free bus service converges from 
all points of the district toward each of these 
clinics on treatment days. This bus service 
is unique in Illinois and constitutes an im 
portant factor in the success of the control. 

Figure 4 shows how a very large number 
of trachoma cases were diagnosed during the 
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first few years of the established control, 
both in Illinois and Arkansas.** Figure 4 
then shows, in contrast to Missouri and Ken- 
tucky, a continuous decline in response to 
continuous and unabated vigilance. We are 
now at a point where, 15 years after the start 
of operations, the number of new cases 
found in Illinois is near the vanishing point. 
This decline is not an apparent one (due to 
the lack of field nurses) but it is a true re- 
flection of the negligible number of new tra- 
choma cases. 

West Virginia operated a movable field 
clinic in a truck-trailer for two years, but 
discontinued this because of lack of funds. 
This state now has two field clinics in the two 
most involved counties. A trailer system is 
probably successful, if the area is relatively 
small and the patients can be treated fre 
quently enough. In a large area, regular 
visits to the same district are not frequent 
enough, Continuity of treatment and, with 
it, control are bound to suffer, unless a suffi 
cient number of movable units operate at the 
same time in different districts. 

Discontinuing measures of control after 
the lapse of only a few years jeopardizes any 
gains made during the period of control. It 
may mean that the money spent helped cer 
tain individual patients, It constituted, how 
ever, at least a partially useless effort as far 
as control of the disease from an endemic 
standpoint is concerned. The cost of keeping 
a region, which has been controlled, under 
continued observation is small, certainly con 
siderably smaller than the expense involved 
during eradication of the active stages of 
trachoma. 

No state-wide measures have recently been 
undertaken in Oklahoma, which at present 
relies on local county measures. 


Work or THE INDIAN SERVICI 


Finally, one has to mention the splendid 
work carried on by the United States Indian 
Service. Thygeson, Forster, McGiboney, and 
Richards have repeatedly published statistics 
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showing the successful fight carried on on 
the Indian reservations. According to Mc- 
Giboney’s report, the trachoma incidence 
among Indians dropped from 20 percent to 7 
percent between 1939 and 1943 following the 
introduction of sulfanilamide treatment. 


COMMENT 

If one summarizes all these experiences, 
it seems that the dispensary method with its 
multiple stationary field clinics eradicates 
trachoma in a given region faster than a 
trachoma hospital. It is possible that, in a 
country with acute endemic trachoma, the 
addition of a centrally located trachoma hos- 
pital is desirable in order to refer the worst 
cases for isolation and for continued ob- 
servation and treatment. It seems, however, 
that a single hospital, even if it sends regular 
diagnostic parties into the different districts, 
cannot by itelf solve the problems of an 
endemic disease in as short a time as mul- 
tiple dispensaries. 

In an article published by Gradle in 1935 
the number of white persons afflicted with 
trachoma was estimated at 33,000, It seems 
likely that the incidence of fresh, active tra- 
choma has since decreased and that most 
cases now found are in the late stages. 

The United States is not alone in this fight. 
Russia®*** reports a reduction of the inci- 
dence of trachoma between 66 percent and 
75 percent in certain districts, This was 
achieved mostly by the dispensary method of 
treatment. An improvement in the situation 
in Egypt is reported by Massoud®’ who en- 
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visions trachoma-free schools, He reports 
that 70 percent to 80 percent of the school 
children are trachoma free. 

The committee on trachoma of the Pan- 
American Congress of Ophthalmology esti- 
mates that there are one million trachoma 
cases in North and South America. Most of 
the American nations are now undertaking 
measures against the disease. The Illinois 
system merits their attention and possible 
imitation. There was not a single Stage-1 
case in Illinois during 1948, When a trained 
personnel is on the lookout for it, one can 
assume that this is a correct report. Con- 
tinued control is needed to assure the final 
and complete eradication which Gradle en- 
visioned in the early 1930s and which now 
seems to be within the realm of possibility. 


SUM MARY 


Statistical evidence shows a decline of 
trachoma in the United States. Easier access 
to treatment facilities, better hygiene, the 
introduction of chemotherapy, and well-or- 
ganized public effort to control the disease 
are the reasons for this decline. 

A comparison of the statistics of various 
states would seem to indicate that multiple 
field dispensaries in various districts bring 
trachoma under more certain control in a 
shorter time than a single trachoma hospital. 
A hospital may have to be opened in an area 
in which there is severe and wide-spread 
endemic trachoma. 

408 West Second Street 
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Among the bilateral afflictions of the so- 
called external eye is a fairly well-known 
but little recognized condition involving the 
lacrimal gland, the surface of the cornea, 
and the surface of the conjunctiva, The 
medium through which such an unusual as- 
sociation of pathologic conditions of the tis- 
sue comes about is the common tear. As with 
other bodily secretions and specialized tissues 
that are concerned with the everyday pro- 
tection of our organs from harmful external 
agents, a normal supply of tears is taken 
for granted. When, for some unknown rea- 
son, the lacrimal gland does not provide us 
with a normal quantity of tears we are in- 
deed puzzled as to what brought about such 
an unusual event. In the search for a better 
understanding of this phenomenon most at- 
tention has been directed to the changes that 
occur on the surface of the eyeball as a re- 
sult of the alteration in tear supply, and de- 
scriptive terms have been proposed to dif- 
ferentiate this condition from other diseases 
of the eye. 

The term “keratoconjunctivitis sicca,” 
which was introduced into general use by 
Sjsgren,* literally means “an inflammation 
of the cornea and conjunctiva associated with 
dryness.” Duke-Elder™ referred to this same 
eye disease simply as “keratitis sicca.” In 
English-speaking countries “keratitis sicca” 
has become the more widely used term, for it 
is in the cornea that several of the cardinal 
signs of the disease are to be found, How- 
ever, the conjunctiva is also extensively in- 
volved, although the changes are not as evi- 
dent as in the cornea unless a suitable dye is 
applied topically. Sjggren’s term is the more 
inclusive and more properly defines the dis- 
ease in question. 


*From the Section on Ophthalmology, Mayo 
Clinic. 
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A review of the subject matter was under- 
taken in an attempt to clarify the baffling 
systemic manifestations that are said to be 
associated with the ophthalmic condition, In 
addition a large series of cases were studied 
in the hope that a better knowledge of the 
ocular condition would be acquired. 


HIstTory 


It is interesting to delve into the his 
torical background of this ophthalmic condi- 
tion and learn of the earlier observations 
and evolution of thought concerning the dis- 
ease process. “Filaments,” an alteration of 
the corneal epithelium that is now known 
to occur in some types of keratoconjunc 
tivitis sicca, were described by Leber’* in 
1882 as the diagnostic feature of filamentary 
keratitis. However, Leber and others ( Uhth- 
and Fischer"*), who observed this con- 
dition for the first time, did not recognize 
the exact nature of the filaments. Roeder,” 
as well as Hess,’*** pointed out the epithelial 
origin of the threadlike formations attached 
to the surface of the cornea. 

In spite of these observations and the ex- 
tensive investigations of the physiology of 
the lacrimal gland published by Schirmer” 
in 1903, the association of filamentary kera- 
titis with an alteration in the secretion from 
the lacrimal gland was not noted. 

Fuchs,” in 1919, in his report of a woman, 
aged 54 years, with dry-appearing conjunc- 
tivas and diminished lacrimal secretion, 
seems to have been the first to record such 
a relationship. Fuchs also noted a diminu- 
tion of salivary secretion and enlargement 
of the parotid glands in the same case. 

In 1924, Stock,”” director of the ophthal 
mologic clinic in Tibingen, called attention 
to diminution of tear secretion as one of the 
causes of filamentary keratitis. It was his be- 
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lief that this ophthalmic disease occurred 
mainly in women of the climacteric age. 
Stock stimulated the interest of others im 
his clinic, Schoninger,”* an assistant m 
Stock’s clinic, reported a woman afflicted 
with filamentary keratitis, aged 42 years, 
who had been unable to weep since the age 
of 18 years. 

Mulock Houwer,”* in 1927, stressed the 
frequent association of “keratitis filamen- 
tosa” with arthritis (this relationship was 
first recorded by Fischer'* in i889 in a single 
case) and reported 10 cases. In 2 of these 
10 cases the patients were men, Mulock 
Houwer apparently having been one of the 
first to note the occurrence of this particular 
ophthalmic disease in other than the female 
sex. 

In 1928, Betsch,” also an assistant in 
Stock’s clinic, observed that a certain type 
of stippling of the corneal epithelium pre- 
ceded the formation of threads or filaments, 
the latter appearing only when the ophthal- 
mic disease reached a climax. Betsch, then, 
was apparently one of the first to imply that 
changes in the eye other than filamentary 
keratitis were associated with an alteration 
in the secretions of the lacrimal gland. In 
one patient of the two on whom Betsch re- 
ported, hoarseness, dry mouth, and atrophic 
rhinitis were noted. Betsch further impli- 
cated an endocrine relationship to the oph- 
thalmic disease when he noted that the 
pharyngeal and ophthalmic symptoms seemed 
to abate regularly with the onset of menses. 

In the same vear, 1928, the first micro- 
scopic examinations of the lacrimal glands 
obtained from patients suffering from fila 
mentary keratitis associated with alteration 
of tear secretions were made by Albrich®* in 
three cases. Between 1928 and 1931, five 
more case reports appeared in the literature ; 
the relationship between the ophthalmic dis 
ease and arthritis again being noted by 
Isakowitz,.2” and endocrine cause being sug 
gested by Scheerer™ and by Hauer,” and 
an altered sweat secretion in one case being 
discovered by Isakowitz. 


By the year 1931, then, it was known that 
a certain type of ophthalmic disease affecting 
chiefly the cornea could be produced by an 
alteration of tear secretion secondary to 
changes in the lacrimal glands. The disease 
was known to affect both eyes, seemed to be 
linked to the female sex, and was thought to 
be produced by a diminution or absence of 
tears. The exact mechanism responsible for 
the changes in the lacrimal glands was not 
known. Furthermore a similar process af 
fecting other mucous membranes was known 
to occur and endocrine disturbances were 
conjectured. All of the cases had been ob 
served on the European continent and prac 
tically all of the reports, with the exception 
of Mulock Houwer’s®* paper, given before 
the ¢ phthalmological Society of the United 
Kingdom, were made in the German lan 
guage 

In January, 1930, Sjsgren," of Sweden, 
observed his first case of filamentary kera 
titis associated with deficient tear secretion 
He became keenly interested in this oph 
thalmic disease and his writings, observa 
tions and research have stimulated ophthal 
mologists to recognize and study the disease 
Just 16 years ago, in 1933, Siggren’ first 
published the results of his three-year study 
In this initial report he recorded 19 cases, 
the largest total to be observed by one man 
up to this time, Between 1933 and 1941, 
Sjdgren published a total of 10 reports on 
different aspects of the disease. By 1940 he 
had collected data on 50 cases, one of the 
largest series to be recorded to date. It was 
Sjggren who pointed out that the conjunc 
tiva was as frequently affected as the cornea 
and, as indicated in an earlier paragraph, he 
proposed the term “keratoconjunctivitis 
sicca.” 

Sjdgren revived and introduc ed into gen 
eral use Schirmer’s® method of measuring 
the secretion of tears. Sjégren also detailed 
the clinical signs and symptoms of the dis 
ease and made comprehensive studies of the 
pathologic features occurring in the con 
junctiva, cornea, lacrimal, and = salivary 
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glands. He followed his patients over a suf- 
ficient period to recognize the occurrence of 
remissions and exacerbations. In short, his 
observations were so complete that little ad- 
ditional knowledge has been gained in the 
nine years since his last report. On some 
features of the disease, notably its sex inci- 
dence, Sjégren changed his opinion between 
the times of his first and last report. 

Sjégren carefully scrutinized his patients 
for other systemic disorders, for he felt that 
the ophthalmic disease was often part of a 
symptom complex. In his 1933 report, he 
established the frequent association of de- 
ficient lacrimal secretion with deficient sali 
vary secretion and enlargement of the pa- 
rotid glands. These clinical features seemed to 
occur sufficiently often to constitute a syn- 
drome. In his summary in 1940 in Ridley 
and Sorsby’s text,’* this syndrome had come 
to include keratoconjunctivitis sicca, xero- 
stomia, laryngitis sicca, rhinitis  sicca, 
pharyngitis sicca, enlargement of the pa- 
rotid glands and chronic polyarthritis. When 
two or more of these conditions occur in the 
same person the symptom complex has come 
to be known, by common usage, as Sjdgren’s 
syndrome, although Sjggren™ proposed the 
the term “dacryosialoadenopathia atrophi- 
cans.” 

Most of Sjggren’s reports were recorded 
in Swedish journals, With the publication 
of the second volume of Duke-Elder’s* 
Textbook of Ophthalmology in 1941 this 
ophthalmic disease became familiar to Eng- 
lish-speaking ophthalmologists as “keratitis 
sicca.”” The contribution of Beetham*® in 
1935 relative to a method of treating the 
ophthalmic difficulty, the excellent review of 
the subject matter by Bruce™ in 1941, and 
the careful translation of Si@gren’s original 
article’ by Hamilton which was circulated 
as a monograph, have brought the ophthalmic 
disease and its associated symptoms more 
forcibly to the attention of ophthalmologists 
in the United States. Subsequent reports 
by Gifford and associates**? and by de 
Roetth**** have suggested that keratocon- 


junctivitis sicca is only one phase of a fun- 
damental disturbance in the secretion of the 
lacrimal glands. These reports represent the 
most recent comprehensive data on the sub 


ject. 
CONSIDERATIONS 


Keratoconjunctivitis sicca as a disease as 
sociated with an altered production of tears 
has been known for approximately 30 years. 
Information concerning this condition can 
be gleaned from published reports of cases, 
from reports of Sj@gren’s syndrome, or 
from discussions concerning hypofunction 
of the lacrimal glands. 

From the reports made by Albrich,** An 
dersen,** Bach,  Betsch,** Beetham,*° 
Bruce," de Roetth,*** Franceschetti,™ 
Fried and Goldzieher,* Fuchs,” Gifford and 
associates,*? Godifredsen,*® Grosz,“ Hamil 
ton,*? Hansen,*? Hauer,”* Muloch Houwer,”* 
Isakowitz,*” Krasso,“ Leriche,“* Lisch,”* 
Lutman and Favata,“ MacLean,’ Riva,“ 
Rucker,** Scheerer,* Schoninger,™ 
gren,'* Spector,"' Stahel,**  Stenstam,™ 
Vogt,** Weber and Schliiter,** Wissman,” 
and Ytrehus,®’ data on a total of 280 cases 
were collected. 

References to this ophthalmic disease also 
were made in the articles of Bossalino,™ the 
Dalsgaard-Nielsens,”® Iversen,* Medunina,"' 
and Mgrch,* but it was not possible to de- 
termine the number of cases covered by 
their observations because their reports were 
not available to me for direct examination. 
Making a liberal allowance for the cases 
probably covered in the publications by the 
latter group plus some undiscovered reports 
probably tucked away in the literature, there 
are probably no more than 300 cases on 
record. 

This number of cases would seem to be 
an adequate coverage of the subject con- 
sidering the 30-year period and the number 
of observers who have written about the 
disease, except that the majority of the re- 
ports concern only a relatively few cases. 
Fifty-five percent of the 280 cases were cov- 
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ered in reports by Sjggren (50 cases), Sten- 
stam (47 cases), Gifford and associates 
(33 cases), and Godtfredsen (23 cases). 
Thus the opportunity to study this disease 
extensively has been the privilege of rela- 
tively few of the observers. 

If we base our knowledge of this disease 
on the conclusions reached by the numerous 
observers reporting single or relatively few 
cases, we find that there are more systemic 
ramifications of the ophthalmic disease than 
would be reasonably expected. 

In many instances the conclusions reached 
by observation of a larger series of cases 
differed from the data obtained from a study 
of a smaller number of cases, By a study of 
all the recorded cases supplemented by a 
large series from the files of the Mayo 
Clinic it was hoped that a better over-all 
picture of this interesting eye condition 
would be obtained 

Changes occurring in the cornea and con- 
junctiva similar to those noted in keratocon- 
junctivitis sicca are prone to occur after 
extirpation of a lacrimal gland ;*** after 
skull fractures wherein there has been dam- 
age to the nerve supply of a lacrimal gland ;** 
as the result of a disturbance of the fifth 
cranial nerve" either by trauma or by herpes, 
or in instances in which there is a congenital 
absence of a lacrimal gland.** Such cases 
with a more obvious explanation of the oph- 
thalmic difficulty were not included in this 
survey and review 

Our own cases that seemed to fulfill the 
criteria of keratoconjunctivitis sicca were 
collected from our files during the nine-year 
period 1938 through 1946, One hundred and 
twenty-one cases were obtained for study. 

In all of these patients the manifestations 
of the ophthalmic disease were bilateral 
Erosions or filaments of the corneal epithe 
lium were present in all cases and in the 
majority of them slitlamp examination of the 
corneas was necessary to detect these altera 
tions, 

A diminution in the secretion of tears was 
another criterion on the basis of which these 
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cases were diagnosed. The filter-paper test 
patterned after Schirmer’s® Method | was 
utilized for determining the flow of tears. 
Schirmer’s standard of less than 15 mm. wet- 
ting of the length of the filter paper strip 
in five minutes was accepted as indicating a 
deficiency in tear production for purposes of 
classification and diagnosis. On occasion pa- 
tients were encountered who possessed a low 
tear flow, yet did not show alteration of the 
corneal epithelium. Such patients were not 
included in this survey. 
INCIDENCE 

Although this ophthalmic disease has been 
noted by many observers, figures as to its 
frequency are strikingly absent. Sjégren,’ 
in one of his first papers, estimated its inci- 
dence to be 1 in 2,000 ophthalmic cases. 

Beetham™ in his thesis concerning fila- 
mentary keratitis also commented on the in- 
cidence of this disease. Although referred 
to as filamentary keratitis, Beetham’s®® cases 
were akin to those published by Sjggren’ as 
examples of keratoconjunctivitis sicca. In 
Beetham’s series of ophthalmic patients from 
the Massachusetts Eye and Ear Infirmary, 
filamentary keratitis was estimated to occur 
once in 20,000 cases, Beetham naturally won- 
dered if this disease were 10 times as fre- 
quent in Europe as in America. He con 
cluded, and I think rightly, that observers in 
this country had failed to recognize the dis- 
ease. 

Gifford, Puntenney and Bellows,” in 1943, 
were the next to record a sizable number of 
cases. Over a four-year period they collected 
from their busy practice data on 49 patients 
with deficient lacrimation. Of these 49 pa- 
tients, 33 were persons with keratoconjunc- 
tivitis sicca as the disease has been defined in 
a previous paragraph. Gifford and his col- 
leagues, therefore, were seeing between 8 
and 9 cases of this condition per year. This 
would indicate that the disease was being 


recognized more often, since Sjégren’s** 


cases were collected over the 10-year period 
1930 to 1939. 
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A. de Roetth,** who has been very inter- 
ested in the problem of keratoconjunctivitis 
sicca and has been on the lookout for such 
cases, commented on the incidence of this 
disease in his paper published in 1945. On 
the basis of 6,200 persons whom he had ob- 
served during the routine of his practice of 
ophthalmology he estimated the over-all in 
cidence of persons with hypofunction of the 
lacrimal glands to be 1 in 200. Among these 
6,200 patients there were 10 who presented 
the corneal changes along with the deficient 
secretion of tears that were typical of “kera 
titis sicca” and “filamentary keratitis.” This 
would make an incidence of | in 620 cases. 

On the basis of 121 cases collected from 
our files in a nine-year period, my colleagues 
and I are encountering between 13 and 14 pa- 
tients with this disease per year. Because our 
observation of patients in the Section on 
Ophthalmology at the Mayo Clinic cannot 
be said to represent a routine eye practice 
and because a measurement of tear secretion 
and slitlamp examination of the cornea have 
not been routine with all patients, I do not 
feel a statistical estimation of the incidence 
of this disease is possible from our series. 
Even though we have collected data on a 
large series of these cases, I am sure that 
we have overlooked many examples of this 
disease. 

De Roetth’s™ observations seem to be the 
most complete of any reports so far pub- 
lished on this phase of the problem, and in 
my opinion his figures most nearly approach 
the true incidence of this ophthalmic dis- 
ease. 

SEX 

Throughout the evolution of the reports of 
keratoconjunctivitis sicca it had been ob- 
served almost exclusively in women. So 
definitely has the disease been associated 
with the female sex that many investigators 
have postulated an etiologic basis of a dis- 
turbance of the female hormones, Because 
the large series of cases covered by Sjgg- 
ren’*** in his earlier reports were confined 
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exclusively to the female sex, some of the 
subsequent observers assumed that the dis- 
ease did not occur in men. 

Mulock Houwer,™ in 1927, seems to have 
been the first to record the occurrence of the 
disease among men. Sjggren was aware of 
Mulock Houwer’s report when he made his 
initial contribution of data on 19 cases to 
the literature, but he commented on the 
arthritic aspects of Mulock Houwer's cases 
rather than the sex incidence. In 1937, 
Sidgren’ observed his first male patient, and 
in his discussion of the disease in Ridley 
and Sorsby’s text** he noted that there were 
two men among the series of patients, who 
had by this time increased to 50. 

Among the reports in the literature that 
I was able to examine I found the over-all 
sex incidence to be 94 percent female and 
6 percent male. This figure does not include 
Stenstam’s®* recent observations. Stenstam 
seemed primarily interested in cases of 
rheumatoid arthritis. Among his cases of 
arthritis he noted 47 patients with keratocon- 
junctivitis sicca. He made the startling ob- 
servation that men were as often affected as 
women. This observation is in marked vari- 
ance to any other report concerning sex 
incidence. If Stenstam’s observations are in- 
cluded in the estimation of the over-all sex 
distribution among the cases reported in the 
literature, the incidence of the disease among 
men would more nearly approach 14 percent ; 
in women 86 percent. 

In the series of 121 cases from the Mayo 
Clinic 17 (14 percent) patients were male 
and 104 (86 percent) were female. 

It would seem, then, that the disease is 
definitely associated with both sexes. Its 
predominance among women poses an inter- 
esting problem. Although our figures as to 
the incidence of the disease among men are 
higher than any other published report ex- 
cept that of Stenstam, I feel that the inci- 
dence among men may be even higher than 
14 percent. This is because the disease tends 
to be less severe in the male sex and such 
cases probably are overlooked more often. 
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AGE 


The evolution of thought concerning an 
age distribution has been intimately associ 
ated with the frequent occurrence of the 
disease among women. In so many of the 
cases, particularly among the earlier reports, 
the disease was observed among women who 
were passing through the menopause. It was 
natural, then, to deduce that the onset of 
the menopause played some part in the onset 
of the symptoms and, furthermore, that the 
disease would probably be seen only in 
women between 40 and 50 years of age. 

In 1930 Duke-Elder™ referred to the con 
dition as “occurring spontaneously in wom 
en after the climacteric” and again" in 1941 
the typical picture of the disease was said to 
after menstruation has 


dev ek p “soon 


ceased.” 

This concept has continued to crop up 
among reports and discussions of the condi 
tion, In 1940, Sjggren"® reiterated his belief 
that the disease was limited almost exclu 
sively to women more than 40 years of age 
(Sjdgren,"*"* “age group 40 to 65” years) 
but had come to believe that the disease had 
no connection with the menopause. 

From the reports of Bruce,’ Gifford and 
and 
there seems ample evidence that 


associates,*? Lutman and Favata,“ 
Ytrehus,”’ 
symptoms occur before the menopause, a 
fact which would substantiate the opinions 
of those who contend that either the disease 
has no relationship to the menopause or the 
association is coincidental. At one extreme 
of the age scale is the 17-year-old girl re 
ported by Rucker® and at the other extreme 
are the 12 women reported by Frances- 
chetti,"’ the youngest of whom was 60 years 
of age. 

The age spread among the 33 (“group II 
and group IIL”) patients of Gitford and as 


32 


sociates™ ranged from 29 to 77 years and 


the average age of these patients at the time 


they were examined was calculated to be 
54 vears, 
It is of interest, then, to delve into the 
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age distribution of the 121 patients from 
our files. Among the women the youngest 
was 19 years of age and the oldest was 74 
years. Among the men the youngest was 22 
years and the oldest was 74 years of age. 
In Table 1 the age distribution among women 
is given. 

From this tabulation one can readily see 
that symptoms are more likely to develop 
between 40 and 60 years than at any other 
age, but actually the patients in this age 


TABLE 1 


AGE DISTRIBUTION OF WOMEN WHO HAVE 
KERATOCONJUNCTIVITIS SICCA 

Age at onset of 


Symptoms Women 
affected 
(years) 
Younger than 30 5 
39 22 
40-49 | 27 
50-59 26 
60-69 20 


70 and older 4 


group only make up 50 percent (53 of 104) 
of the total. In 36 percent of the total, symp- 
toms developed before the onset of the meno- 
pause, These data indicate that the disease 
among women occurs chiefly between the 
ages of 30 and 70 years and further imply 
that the menopause has little to do with the 
onset of symptoms of this disease. 

Among the 17 men there was an age dis- 
tribution similar to that tabulated for the 
women, The average age at the time of onset 
of symptoms was 47.1 years among the men. 


SYMPTOMATOLOGY 
The symptoms of this disease have been 
the reports of Beetham,” 
Bruce," Gifford associates,** and 
**® The symptoms referable to 


listed among 


Sjégren.**° 
the eyes that bring the patient to the ophthal 
mologist were noted but, with the exception 
of Sjégren’s reports, not much emphasis has 
been placed on how these symptoms either 
compare with, or differ from, the symptoms 
of other ophthalmic diseases, Around the pa 
tient’s so-called presenting complaints re 
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volves the problem of why so many of these 
cases are probably overlooked. If ophthal 
mologists were more familiar with the sub 
jective symptom compl x, the measurement 
of the tear secretion and an examination of 
the cornea and conjunctiva with the slitlamp, 
which are the tests necessary to clinch a 
diagnosis, would be performed more fre- 
quently. 

Patients afflicted with this disease are 
likely to describe their eyes as being “sensi- 
tive to light,” “dry,” and “red” ; to call one’s 
attention to an excess of “sticky discharge” ; 
to note sensations of “burning,” “itching,” 
or to relate 


“smarting” and “scratching” 


that they have “ulcers” and an inability “to 
cry or weep.” In addition they may state that 


their eyes are “tired” or “irritable” and may 
refer vaguely to “soreness” and “pain.” 

With this maze of complaints one may 
question whether there is a typical sympto- 
matology. It is true that many of these 
symptoms are common to other conditions 
such as blepharitis, chronic conjunctivitis, 
foreign bodies in the conjunctiva or cornea, 
and the asthenopia associated with uncor- 
rected errors of refraction. However, two 
or three of these symptoms are so often a 
part of the patient's story that an underlying 
keratoconjunctivitis sicca should be sus- 
pected if the more obvious eye diseases are 
excluded. 

In our series of cases the patient's state- 
ments were tabulated in an attempt to learn 
what the usual story might be. In Table 2 
the symptoms are listed according to their 
relative frequency. 

The symptoms of “burning” and “smart- 
ing” were so often interchangeable in the pa- 
tient’s mind that I have considered them to 
represent one and the same symptom. As 
noted in Table 2 this is more frequently 
encountered than any other single symptom. 
It is a symptom that is not often heard in 
the history given by patients afflicted with 
other diseases of the external eye. When it 
occurs, particularly among women, one 
should suspect keratoconjunctivitis sicca un- 


til proved otherwise. | have also run across 
this symptom among persons who exhibit a 
diminished secretion of tears but who do not 
show visible changes in either the conjunc- 
tiva or cornea. De Roetth® has also noted 
this association, and | agree that these peo- 
ple represent potential cases of keratocon- 
junctivitis sicca. The complaint of burning, 
then, may either indicate the presence of this 
disease of the eyes or serve as a premonitory 
symptom. 

Scratching or a sensation of “something in 
the eve” was the next most frequent single 
symptom. This complaint as a symptom of 
keratoconjunctivitis sicca did not seem to 
have any characteristics that would help to 
differentiate it from similar symptoms result- 
ing from other diseases of the eye. A 
roughening or ulceration of the surface of 
the conjunctiva or cornea probably is the 
basis for this symptom. When this symptom 
occurs, the eye disease is moderately ad- 
vanced in degree. 


TABLE 2 
FREQUENCY OF SYMPTOMS 


Presenting symptoms | ‘Cea 
Burning end smarting 16 
Scratching and foreign body sensation | 13 
Excess of secretion | 12 
Dryness 11 
Redness 9 
Photosensitivity 6 
Itching 5 
Inability to cry or lack of tears 3 
Diminished vision 1 
Ulcers 1 
Tiring, irritability, hurting, soreness, 
pain 23 


The “mucous” discharge which annoys 
these patients is often referred to as being 
“ropy,” “stringy,” “tough,” or “hard.” When 
patients wipe away a yellow, inspissated, 
tenacious mass of secretion from the region 
of the inner canthus or peel out with their 
fingernails from the lower fornix of the 
conjunctival sac a ropy threadlike mass of 
whitish secretion, one cannot help being im- 
pressed by the possible diagnostic significance 
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of the patient's mannerism. In no other 
common disease of the eyes except in vernal 
conjunctivitis are the patients so anxious to 
rid themselves of the secretions or so prone 
to exhibit to the observer the cause of their 
complaint. As a rule this symptom is not 
encountered except in cases of moderate 
severity and the secretion from the eyes be- 
comes more annoying as the disease pro- 
ygresses. 

“Dryness” or the sensation of the eye be- 
ing “dry” is an excellent clue to the nature 
of the underlying ophthalmic disease, In 
no other disease of the eyes is this symptom 
so likely to be mentioned as in keratoconjunc- 
tivitis sicca, Unfortunately this symptom 
does not occur as frequently as some of the 
other symptoms, for a diagnosis of the dis- 
ease might more readily be made on the 
basis of this one symptom than on any 
other single complaint. Paradoxically the pa- 
tients may say that their eyes are dry; yet 
the eyes themselves may appear moist. 

“Redness” or the tendency of the eyes 
“to get red” is neither as frequent nor as 
constant a complaint as are many of the 
other symptoms of this disease. If redness is 
one of the presenting symptoms, the patient 
will often add that “the eyes are red only 
part of the time” and, vice versa, if this 
symptom is not mentioned the patients will 
admit on direct questioning that “the eyes 
are sometimes red."" To the patient “redness” 
means a congestion of the bulbar conjunc 
tiva and, as will be mentioned later, this 
symptom may not be as likely the result of 
keratoconjunctivitis sicca as of some infec 
tion that is superimposed 

A sensitivity to light or an intolerance of 
glare is mentioned often enough to be in 
cluded in a tabulation of the symptoms of 
this disease. This symptom should draw at- 
tention to the cornea. If keratitis is obviously 
absent on gross inspection of the eye, the 
cornea should be studied with slitlamp for 
the stippling and filamentary characteristics 
of the disease. The vagaries of this symptom 
are puzzling. I have encountered it among 
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very mild examples of the disease and have 
noted its absence among cases of severe de- 
gree where its occurrence would reasonably 
be expected. As a clue to keratoconjunc- 
tivitis sicca, photosensitivity is not very help- 
ful. Although this photosensitivity can be- 
come a photophobia and be very discom- 
forting, | have not seen a case as severe as 
the one reported by Sjggren' wherein the 
photophobia was so marked that it was neces- 
sary for the patient to keep her head buried 
in the pillow. 

“Itching” of the eyes is so infrequently 
encountered that it cannot be relied on to 
furnish much help in diagnosing the disease. 
When present, this symptom is usually as- 
sociated with an inability to rid the conjunc- 
tiva of the annoying tenacious secretion that 
accumulates in the severer forms of the dis- 
case. 

A statement of an inability to weep or a 
lack of tears is seldom volunteered by the 
patient. Patients who have been correctly 
diagnosed elsewhere will usually mention 
this symptom and persons who suffer from a 
severe and chronic form of the disease will 
soon associate their difficulties with a di- 
minished supply of tears. 

A decrease in visual acuity will be re- 
ferred to by the patient simply as “blurred 
vision.” It is not a part of the symptom com- 
plex until the disease has reached such a 
stage that the central area of the cornea is 
affected by “epithelial filaments” or erosions. 
By this time the disease should be so ob- 
vious that reliance on the symptomatology 
as an aid to the discovery of the disease will 
not be necessary. 

“Ulcers,” to the patients afflicted with this 
disease of the eyes, connote a condition that 
has been discovered by some other ophthal 
mologist during the course of a slitlamp ex- 
amination. As a symptom it should make 
the observer aware of the possibility of 
keratoconjunctivitis sicca. 

Last in the series of symptoms listed in 
Table 2 are a number of symptoms that by 
themselves have little or no significance but, 
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when occurring in combinations of two or 
more, as they sometimes do in @ses of kera- 
toconjunctivitis sicca, they constitute the 
most frequent symptom complex of this 
disease. 

It is unfortunate that these symptoms are 
so often vague, for they offer no definite 
clue as to the underlying difficulty. Patients 
with these combinations of symptoms are the 
ones in whom the disease is so often over- 
looked. The fact that these patients have re- 
ceived so many pairs of spectacles and have 
been treated by so many ophthalmologists 
should make one aware that if an organic 
basis for the complaint exists it will be 
something out of the ordinary. As a rule pa- 
tients presenting this symptom complex ex- 
hibit only the milder forms of the disease, 
so that the condition is more of an annoy- 
ance than a disability. 

In addition to the descriptive adjectives 
that these patients use to report their diff- 
make 
referable to factors which aggravate their 


culties, they sometimes statements 
symptoms. The increase in the severity of 
their difficulties brought on by reading is 
one such factor. So far as the symptomatol- 
ogy of keratoconjunctivitis sicca is concerned 
this factor has no special significance be- 
cause this complaint is common to many 
eye conditions. However, when patients state 
that their symptoms are usually worse when 
awakening than at other times, then one 
should consider the possibility of this disease. 

Often these patients will describe a tight 
feeling in the eyelids and say that it is “dif- 
ficult to open the eyes.” The lack of lubri- 
cant between the surface of the eyeball and 
the conjunctival surface of the eyelids is 
this 
When the act of opening the eyes after sleep 


probably responsible for symptom. 
is actually accompanied by sharp pain, then 
there is probably a peeling away of the 
superficial epithelium of the cornea as the 
eyeball is rotated downward to its position 
of attention. 

In general, then, it cannot be said that a 


typical subjective complex of symptoms ex- 


ists for keratoconjunctivitis sicca. The oph- 
thalmologist must still rely on a measurement 
of the tear secretion and a study of the cornea 
and conjunctiva with the slitlamp to enable 
him to make the diagnosis. However, cer- 
tain symptoms such as dryness, burning or 
smarting, scratching, and excess of a typical 
mucoid secretion occur frequently enough 
(52 percent of the cases) to warn the ex- 
aminer as to the presence of this disease. 


CLINICAL SIGNS 

The onset of this disease is so insidious 
that it is difficult for many patients to date 
their initial symptoms. This was particularly 
evident among the male patients of our se- 
ries. Women in the 20-year to 45-year age 
group are likely to associate the initial signs 
and symptoms with the onset of pregnancy 
or the birth of a child. Older women may 
date the onset to some gynecologic opera- 
tion. 

In the majority of instances the evolution 
of signs and symptoms is so slow and inter- 
that may 
elapse before the person decides that a defi- 


mittent some months or years 
nite ophthalmic difficulty exists. During this 
stage of evolution, the ocular symptoms may 
be only an annoyance or nuisance to the pa- 
tient and definite signs of the disease either 
are not present or are difficult to demon- 
strate. Once the 
gressed to such a degree as to be classified 
as keratoconjunctivitis sicca certain signs are 
present which definitely establish a diagnosis. 

A definite sign, although variable in de- 


clinical course has pro- 


gree, is a diminution in the production of 
tears. For determining this manifestation 
one of the methods evolved by Shirmer®® has 
been universally utilized. Schirmer employed 
strips of filter paper, 5 mm. wide and 35 
mm. in length. A right-angle fold was made 
in the filter paper 5 mm. from one end so 
that the strip could be hung over the lower 
lid, the short end of the strip approximating 
the surface of the palpebral conjunctiva 
and the remainder of the strip protruding 
from the eyelid. 


. 

; 

| 

i 

3 

d 

; 


Schirmer placed the strip near the external 
canthus and allowed the patient to keep the 
eyelids open during the five-minute duration 
of the test. During the passage of the years 
since Schirmer’s work, the test has been 
modified in various ways to include placing 
the strips of filter paper over the lower 
lacrimal puncta, using paper other than the 
filter type and conducting the test with the 
eyelids closed. In spite of these attempted 
refinements the basic features of Schirmer’s 
method have been retained and are still em 
ployed at the present time. 

Schirmer tested more than 100 persons 
and decided that a wetting of the filter paper 
of less than 15 mm. in five minutes indi- 
cated a deficiency in the secretion of tears. 
Sjdgren' accepted S« hirmer’s figures as the 
upper limit of normal in his investigations, 
and Gifford and associates” utilized the same 
numerical value in their classification of per- 
sons with deficient lacrimation, 

Gifford and associates, Beetham,™ 
de Roetth’* have all observed people with 
less than 15 mm. of wetting in five minutes 


) 


and 


who either were normal in all other respects 
or did not exhibit any of the other signs 
of keratoconjunctivitis sicca, These observa 
tions prompted Beetham to establish as his 
lower limits of normal a wetting of 10 mm. 
in five minutes, 

De Roetth, who examined the tear secre- 
tion in 162 persons by the method of Schir- 
mer, found that a third of the persons more 
than 40 years of age exhibited a wetting of 
15 mm. or less in five minutes. He stated 
that a production of less than 4 mm. was 
usually accompanied by subjective symptoms 
and that it was exceptional to find symptoms 
of lacrimal deficiency when more than 10 
mm. of wetting in five minutes was present. 

It is difficult to be dogmatic as to the 
limits of normal, for there is a personal 
variation in the conduct and interpretation 
of the test and the absorbability of the test 
ing agent may vary. De Roetth,"* after a 
study of several types of paper, recom 
mended double acid-washed, Whatman No 
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41 filter paper. Furthermore not many in- 
vestigations Dave been carried out on the 
measurement of the tear secretion by this 
method among men and women of different 
age groups. 

Schirmer, in terms of definite quantity, 
estimated the output of tears as 0.5 to 0.67 
gm. per day under normal conditions but 
stated that younger persons have more tears 
than older people. De Roetth™ also noted the 
decrease of tear production with age and 
further noted that young women have a 
more active lacrimation than young men; 
whereas, older women produce a lesser 
amount of tears than older men. A further 
attempt to elucidate this problem is being 
carried out on a series of our own patients.”” 

Further imperfections exist in determin- 
ing the presence of this sign in this disease 
when it is realized that the filter paper in 
contact with the conjunctiva may serve as an 
irritant and in so doing call forth a greater 
production of tears than exists under other 
circumstances. In addition, the tear secretion 
is likely to vary from day to day even among 
the patients with well-established keratocon- 
junctivitis sicca, so that in borderline cases 
a series of determinations should be aver- 
aged. 

Many other observers have pointed out 
the fact that the Schirmer test in reality 
measures only the secretion present in the 
conjunctival sac at any given time and ts 
not a direct and true measurement of the 
secretion of the lacrimal gland, since the 
secretion from the mucous glands of the 
conjunct?.a may augment the reading. 

Eact observer, then, must be aware of 
these iactors when investigations for this 
disease are carried out and must establish 
a normal for the technique and filter paper 
which is employed. Regardless of the objec 
tions to the method proposed by Schirmer,” 
it is still the most practical test for determin- 
ing one of the important signs of this dis 
ease. Finally, it must be remembered that a 


diagnosis should not be made on the basis 


of this test alone. 
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The most important clinical features of 
keratoconjunctivitis sicca are to be found in 
the corneas. The changes that occur in these 
tissues of the eyes are characteristic and 
when associated with a diminution of tears 
are diagnostic of the disease. Unfortunately, 
from the standpoint of ready diagnosis, 
these changes are not visible unless the eyes 
are examined with the slitlamp and binocu- 
lar loupe. In general, three types of altera- 
tions may be found: minute breaks in the 
surface of the cornea, gray foci of various 
shapes and size, and threadlike filaments. 
These modifications are usually confined to 
the epithelial layer of the cornea and even 
with the aid of the slitlamp and binocular 
loupe they are not easily seen unless a suit- 
able dye is instilled. 

A weak solution of fluorescein seems to 
be the most suitable dye for staining pur- 
poses, The minute breaks in the epithelium 
readily accept the stain and appear as bright 
green, punctate defects. When numerous, 
these superficial erosions give a stippled ap- 
pearance to the corneal epithelium. They are 
usually discrete but may be confluent, and 
the picture is akin to that described as super 
ficial punctate keratitis. 

The foci of infiltration do not accept the 
stain as readily as the erosions and therefore 
appear a dull gray-green color. They are a 
little larger in diameter than the erosions 
and are discrete. Sometimes they are visible 
in the superficial layers of the substantia 
propria as well as the epithelium. 

The threadlike filaments are seen to be 
rolls of epithelium that hang from the sur 
face of the cornea and are attached at one 
end. They may vary from a fraction of a 
millimeter to several millimeters in length 
and also accept the fluorescein dye. These 
threads are identical with those described in 
the various types of filamentary keratitis. 

Characteristically these alterations of the 
corneal surface are bilateral but may be un 
equal in degree and cannot be said to be 
exactly symmetrical. For the most part the 
damage exhibited by each cornea is suffi- 
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ciently alike to justify one in saying that the 
eyes are equally affected by the progress of 
the disease. 

From a study of the patients in our series, 
it would seem that the erosions and punctate 
staining areas represent the earliest effects 
of the disease on the cornea. As the severity 
of the disease progresses, these staining areas 
will increase in number and between them 
the foci of infiltration will appear. As the 
disease reaches its climax the filaments will 
appear, so that all three types of alterations 
in the surface of the cornea will be visible. 

In the initial and moderately advanced 
stages of the disease, only the lower third of 
the cornea will be likely to exhibit these 
changes, but when the disease nears its final 
stage the entire surface of the cornea will 
be covered by filaments. When such an event 
occurs, the corneal reflex will be dull, a 
hypesthesia may exist, and the visual acuity 
will be reduced. Until the final climax there 
will be little evidence, from the standpoint 
of vision and the gross appearance of the 
corneas, that a disease of the corneas exists. 

Of the two main features of this disease, 
the diminution of tears and the modifications 
in the corneal epithelium, it is on the basis 
of the latter that the severity or progress 
of the disease is probably best judged. As 
a rule the diminution of tears, as measured 
by the Schirmer test, roughly parallels the 
increasing damage to the corneas, but so 
frequently have I observed a low tear secre- 
tion in eyes otherwise asymptomatic and 
free of objective signs and, vice versa, a 
relatively good secretion in eyes with badly 
affected corneas, that I have come to look on 
the values of the Schirmer test as unreliable 
in prediction of the severity of the dis- 
ease. In some instances, the more severely 
affected eye has possessed a seemingly bet- 
ter tear supply than the apparently less af- 
fected fellow eye. 

The epithelium of the cornea is not the 
only surface tissue that is affected; the con 
junctival surfaces of the eyeball and the eye- 
lids share in the disease process too. How- 
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ever, the changes in the conjunctiva are even 
more difficult to visualize clinically than 
those in the corneas. The sclera and tarsal 
plates are not suitable backgrounds to offer 
a contrast for the changes occurring on the 
surface of the conjunctiva, and the conjunc- 
tival epithelium does not seem to accept 
fluorescein dye as readily as the epithelium 
of the cornea. 

It was Schirmer’ who introduced the dye, 
bengal rose, as the most suitable agent for 
showing these changes. When a one-percent 
solution of this dye is introduced into the 
conjunctival sac of a person afflicted with 
this disease that portion of the bulbar con- 
junctiva roughly corresponding to the pal- 
pebral apertures will take on a reddish hue. 
The corresponding portions of the surface 
of the plica and caruncle will also accept the 
stain, indicating that these portions of the 
conjunctiva are also involved. The basis for 
this staining characteristic probably lies in 
the minute erosions of the epithelium of the 
conjunctiva, and the intensity of the stain is 
roughly proportional to the severity of the 
disease. 

The staining with fluorescein is more 
patchy and less diffuse than with bengal 
rose, The more protected portion of the 
conjunctiva, such as covers the eyelids and 
is adjacent to the fornices, does not stain 
well with either dye 

Without the topical dyes there is very lit- 
tle to be seen when the conjunctiva is rou 
tinely examined, This probably accounts for 
the scant attention that is paid to the con- 
junctiva in many case reports of the disease. 

Furthermore, even in severe cases, the 
conjunctiva always appears moist and gives 
no clue that desiccation or dryness may exist 
\t the most there will be visible dilated 
capillaries in the bulbar conjunctiva, and 
the lower palpebral conjunctiva may present 
a diffuse congestion of mild degree. Papil 
lary hypertrophy of the conjunctiva and 
follicle formation are not characteristics of 
this disease. Pericorneal congestion is an in- 
constant feature and, when present, is us 


ually associated with the more advanced 
changes in the cornea. 

In most cases during some phase of the 
disease, the patient will note a more intense 
congestion of the eyes than is ordinarily 
present. Accompanying this congestion of the 
eyes will be an exacerbation of the patient's 
symptoms and a change in the character of 
the secretion from the conjunctiva. It is dur- 
ing these episodes that the patients will com- 
plain of their eyes being “red 

Inspection of the eyes may reveal a con- 
gestion of the bulbar and palpebral con 
junctiva, a papillary hypertrophy of the pal- 


pebral conjunctiva of some degree, and a 
more mucopurulent appearance in the secre- 
tion that is wiped from the eyelids. In short, 
all of the changes of a conjunctivitis will be 
present except epiphora. I have come to re- 
gard these episodes as representing an in- 
vasion of the conjunctivas and corneas by 
pathogenic organisms rather than represent 
ing a phase in the progress of the kerato- 
conjunctivitis sicca. 

It would seem reasonable that the surface 
tissues of the eye, denied their normal pro 
tecting coat of tears, would be more suscep- 
tible to invading pathogens and even some 
organisms that would ordinarily be sapro- 
phytic. It is during these intermittent epi 
sodes of ocular discomfort that the patient is 
driven to seek medical treatment. The con- 
junctivitis will be diagnosed and an attempt 
made to treat it, but in the majority of 
cases the ophthalmologist will be unaware 
that the underlying and predisposing dis 
ease, keratoconjunctivitis sicca, is present. 

In the discussion of the symptomatology 
of keratoconjunctivitis sicca attention was 
directed to the type of secretion that ac 
companies some phases of this disease. Some 
mention was made of the physical character 
istics of this secretion, and it was pointed 
out that the secretion often seemed an an- 
noyance to the patient. 

In the more mild degrees of this disease, 
the gross appearance of the conjunctival 
secretion is not altered sufficiently to dif- 
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ferentiate it from the secretion observed in 
other ocular conditions such. as chronic con- 
junctivitis, As the disease process progresses 
the character of the discharge is so altered as 
to serve as a clinical sign of this disease. 

As the lower lid is depressed one will en- 
counter strands of whitish gray material 
nestled amidst the folds of the conjunctiva 
in the lower fornix. If one attempts to ex- 
tract this material, one will find it to be 
rather tenacious and ropy in consistency, a 
feature which likens it to the discharge en- 
countered in cases of vernal conjunctivitis, 

If stained with suitable dyes and ex- 
amined under the microscope, the secretion 
will be found to consist chiefly of epithelial 
cells and mucus. A few diphtheroids or 
xerosis bacilli may also be found in the se- 
cretion. 

On the surface of the eyeball the capillary 
film of fluid will be more viscid than normal, 
and flecks of mucus and small clumps of epi- 
thelial cells may sweep across the surface of 
the eyeball as the eyelids are blinked. As 
the secretion is swept to the area of the inner 
canthus during the normal process of wink- 
ing, it will assume a more yellow color and 
become inspissated and hard in texture. This 
latter feature will be particularly noticeable 
in persons who are examined shortly after 
awakening from a nap or a night’s sleep. 

Although the lacrimal glands are among 
the tissues chiefly involved in the disease 
process, there is little to indicate their in- 
volvement from the standpoint of clinical 
inspection. There is no swelling or enlarge- 
ment of the glands, and palpation of the up- 
per lid in the region of the lacrimal fossa 
will not reveal any apparent changes in the 
consistency of the glandular tissue. 

One of the puzzling clinical features of 
this disease is the tendency toward remis- 
sions. Not all of the cases will exhibit this 
feature, but in many of them there will be a 
temporary alleviation of symptoms and some 
of the clinical signs of the disease will dis- 
appear. At present it does not seem possible 
from the knowledge of this disease to pre- 
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dict, from the clinical findings alone, when 
the remissions will occur or how long they 
will last. The patient is likely to associate the 
remission with a feeling of well-being or an 
improvement in general health. During these 
intervals, as a rule, most of the annoying 
symptoms will subside, but a few staining 
areas will still be present if the surface of 
the cornea is meticulously inspected and 
some diminution of tears by Schirmer’s test 
will persist. 

Another interesting and closely related 
feature of the disease will be the apparent 
lack of progress in the severity of the signs 
and symptoms in some cases. In general, most 
observers believe the disease to be slowly 
progressive in its intensity, and for the most 
part this is probably true. In some of the cases 
in our series, the increase in the severity of 
the signs and symptoms has been so slight as 
almost to justify one in saying that the dis 
ease has reached a standstill. Gifford, Pun- 
tenney, and Bellows™ observed some of their 
borderline cases of keratoconjunctivitis sicca 
for periods ranging from 6 to 12 months 
without noting signs of progress. 

As part of the clinical manifestations of 
this condition, the infrequent occurrence of 
severe ocular complications should be noted. 
Sjggren' in his first paper on the subject 
said that complications are never found, and 
other observers have repeated this state- 
ment. 

The exacerbations of the disease and the 
severe episodes of conjunctivitis that I be- 
lieve are often caused by a bacterial invasion 
of the conjunctiva (as noted in a previous 
paragraph) are probably the most frequent 
of the complications. In none of these situa- 
tions that have come under my observation 
were there any permanent ocular sequelas 
directly attributable to keratoconjunctivitis 
sicca. 

In some of the patients exhibiting the 
more severe involvements of the corneal 
epithelium, I have frequently noted tiny 
vascular loops, visible only with the aid of 
the slitlamp and binocular loupe, passing 
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of the corneal stroma, but I should hesitate 
to classify such vascularization as a true 
pannus or complication. 

Sjggren" in one of his later papers noted 
a dense pannus form in one of his patients, 
and Bruce" observed the development of a 
dense corneal opacity in one of his cases. 
When such phenomena occur I should be 
suspicious that they represent the sequela 
of an intercurrent infection rather than a 
true complication of keratoconjunctivitis sic- 
ca. 

It is amazing in some cases how the eye 
can be so devoid of tears and the cornea 
be so covered with filaments and yet suffer 
from so little permanent damage, for the 
visual acuity will improve and the cornea 
will resume a more normal appearance once 
moisture is restored by any therapeutic de- 
vices, 

One other nonconstant feature in the 
clinical diagnosis of these cases should be 
mentioned. This is the tendency for many 
of the female patients to appear older than 
their stated age. Sjégren"' has noted this 
feature, too, Among our own series of pa 
tients, I have noted this apparent age change 
among the women in the fifth and sixth dec- 
ades and among some of the younger women 
who are afflicted with a severe form of the 
disease. 

SYSTEMIC MANIFESTATIONS 

Reference has been made in previous para 
graphs to the fact that keratoconjunctivitis 
sicca is often associated with symptoms and 
disorders referable to organs other than the 
eye. The exact relationship of the ophthalmic 
disease to certain other conditions occurring 
in the same person is one of the most in- 
teresting facets in the problem of kerato- 
conjunctivitis sicca, 

Chief credit for stimulating interest in 
this phase of the disease must go to Sjgren. 
From the thorough analysis of each of his 
cases and his extensive publications on the 
subject a myriad of extraocular symptoms 


across the limbus into the extreme periphery 
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have come to be associated with the ophthal 
mic condition. The marked interest in the 
probable systemic ramifications of this dis 
ease created by Sjdgren’s’*** earlier pub 
lications is reflected in the numerous subse- 
quent discussions and reports of cases that 
have been published as examples of the syn- 
drome that has come to be known by his 
name. 

Almost every observer who has written on 
the subject has noted additional signs or 
symptoms that might represent examples of 
the syndrome. Of the 280 reports of cases 
of keratoconjunctivitis sicca in the literature 
that I was able to study about 86 percent 
concerned Sjggren’s syndrome. 

This figure might lead one to assume that 
keratoconjunctivitis sicca as a single disease 
entity is relatively infrequent were it not 
for the possibility that many examples of the 
ophthalmic disease alone are overlooked and 
the f that many 


fact additional 
other than those defined by Sjggren, are in 


symptoms, 
cluded in the reports of cases 

Among the many signs and symptoms ob 
served by Sjggren’*** in his earlier series 
of patients he noted that a dry mouth, 
dry nose, dry throat, hoarsene-<, and inter- 
mittent enlargement of the parotid glands 
were so frequently associated with dry eyes 
as to constitute a syndrome. By 1940, he had 
come to include chronic polyarthritis as part 
of the symptom complex. 

Sjsgren** emphasized that not all of these 
components of the syndrome are likely to 
be encountered in any given case. He pointed 
out that if 
these symptoms may develop, but as a rule 


the disease progresses all of 
only 1 or 2 of the associated symptoms oc- 
cur without a fixed order of appearance in 
the evolution of the disease. He recognized 
that keratoconjunctivitis sicca could occur 
without the other symptoms and correctly 
reasoned that the other components also 


He"? 


that to decide dogmatically on purely clinical 


could occur alone. further cautioned 


evidence that any given symptom was a part 
of the syndrome was impossible unless a 
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histologic examination was performed. 

In the study of the series of 121 patients 
seen at the Mayo Clinic | have considered 
that 


pharyngitis sicca, laryngitis sicca, rhinitis 


keratoconjunctivitis sicca, xerostomia, 
sicca, and enlargement of the parotid glands 
are the distinctive features of Sjgégren’s syn- 
drome. If the patient presented one or more 
of these conditions in association with kera- 
toconjunctivitis sicca, the case was con- 
sidered to be an example of Sjégren’s syn- 
drome for the purposes of analysis. On 
strictly clinical grounds, as will be pointed 
out later, arthritis was not included in the 
symptom complex. 

In our series of cases about 33 percent 
could be said to be definite examples of 
Sj#gren’s syndrome, as defined in the fore- 


going paragraph, However, not all of our 


patients were directly questioned or riinute- 
ly examined for extraocular symptoms and 
signs of Sjg@gren’s disease, Therefore, it 
would be reasonable to assume that in our 
own series the percentage of examples of 
Sj@gren’s syndrome among the total number 
of cases of keratoconjunctivitis sicca would 
be higher than 33 percent. 

Gifford, Puntenney, and Bellows,** who 
have reported one of the largest series (33 
cases) of patients appearing in the American 
literature in whom the conjunctival and cor- 
neal changes of keratoconjunctivitis sicca 
were present, found that 36 percent (12 of 
33) of their patients were examples of Sj¢- 
gren’s syndrome. This latter value closely ap- 
proaches the percentage figure reached by 
analysis of our own cases, Attention has al 
ready been directed to the high incidence 
(about 80 percent) of Sjégren’s syndrome 
among the cases of keratoconjunctivitis sicca 
reported in the literature. 

It was of interest to compare the age and 
sex incidence of patients with Sjggren’s dis- 
ease in our series with the incidence of these 
factors among the cases of keratoconjunc 
tivitis sicca in the literature. It has been 
pointed out in a previous paragraph that 
keratoconjunctivitis sicca is a disease of both 


(86 among 
women, and mostly affecting women 30 to 70 
years of age. Of the examples of Sjg@gren’s 


sexes, predominant percent ) 


syndrome in our series, 92.5 percent were 
women and 7.5 percent were men (total of 
40 cases). In Table 3 is given the age dis- 
tribution among our female patients with 
Sjsgren’s syndrome. 

If the data of Table 1 and Table 3 were 
plotted on a graph, the resulting frequency 
curves would be very similar except for total 
number of patients involved. Thus, the 
TABLE 3 


AGE DISTRIBUTION OF WOMEN WHO 
HAVE SJ@GREN'S SYNDROME 


Age at onset of 


Symptoms, | Women 
| 


(vears) affected 


Younger than 30 
30-40 
40-50 
50-60 
60-70 


women showing evidence of Sjg@gren’s syn 
drome are in the same age distribution as 
those with keratoconjunctivitis sicca, When 
these same cases of Sj@gren’s disease were 
analyzed as to the order of onset of their 
symptoms, it was found that in about half 
the cases the ophthalmic symptoms repre 
sented the initial complaints; whereas, in 
the remaining 50 percent of the cases, extra- 
ocular symtoms marked the advent of the 
disease. It would seem, then, that Sjggren’s 
disease is not always a logical sequence in 
the progress of keratoconjunctivitis sicca, 
but rather may represent a disease entity 
of its own with a similar age and sex dis 
tribution. 

With the exception of the enlargement of 
the parotid glands, all of the signs of Sj¢ 
gren’s syndrome seem to have, as the basis 
for their symptomatology, an alteration or 
jiminution of the secretory supply from the 
glands that supply the organ in question. 

Of the extraocular signs of the disease, 
xerostomia seems to be the most frequent. 
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A diminution of the saliva secreted by the 
submaxillary and parotid glands seems to be 
chiefly responsible for the oral symptoms. 
Practically all of the patients with this sign 
of the disease refer to the disability simply 
as a dry mouth. All of these patients en- 
counter some difficulty in masticating food, 
supplementing the saliva with frequent sips 
of water during the course of a meal. 

The mucous membrane may become so 
dry as to result in the cracking or fissuring 
of the lips and tongue. The tongue usually 
appears more red than normal and may be 
furred and dry in appearance. In the cases 
that have come to my attention I have not 
observed an instance in which the tongue 
was smooth and shiny in appearance. 

The symptomatology and appearance of 
the nose, throat, and larynx in this syndrome 
have in the ear, 
nose, and throat publications. The nose and 


received scant comment 
throat are often referred to by the patients as 
raw and dry. The pharynx will appear 
granular and such 
Hoarseness will reflect the changes that have 


congested in cases. 
occurred in the larynx. 

It has not been possible to explain the en- 
largement of the parotid glands on the basis 
of the histologic studies that have been car- 
ried out, for the latter have shown essen- 
tially a process of fibrosis and atrophy. This 
swelling of the parotid glands is intermittent 
in its appearance and is usually self-limited, 
the glands returning to normal size in the 
patient's opinion, Several episodes of swell- 
ing may affect the same patient during the 
course of the disease. The frequent associa- 
tion of swelling with fever and local tender- 
ness makes it likely that a secondary infection 
of the tubules of the gland, retrograde from 
the mouth, is responsible for these clinical 
features, The Dalsgaard-Nielsens" have also 
expressed this opinion as to the cause of the 
enlargement of the parotid glands. 

The exact relationship of arthritis to the 
problem of keratoconjunctivitis sicca is a 
vexing one. Because symptoms of arthritis 
were so often noted among his patients and 
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because arthritis may completely dominate 
the picture as the disease progresses, Sjg- 
gren™ included chronic polyarthritis as one 
of the features of the syndrome which he 
described. Sjggren** was not certain that a 
distinctive type of arthritis formed this com- 
ponent of the syndrome, for he referred 
to some of his cases as exhibiting on roent- 
genologic examination “chronic infectious 
types” and to others as “endocrine types.” 
The endocrine type of arthritis was orig 
inally described by Umber" as periarthritis 
destruens. Sjggren’s feeling that a more 
than casual relationship existed between 
chronic polyarthritis and the other signs of 
his syndrome was echoed in the publications 
subsequent to his time. 

As to the frequency of arthritis among the 
cases of Sjggren’s syndrome, Beetham”? 
noted it in 33 percent (3 of 9), Gifford and 
associates™ in 58 percent (7 of 12), Godt- 
fredsen® in 87 percent (20 of 23), Sjdgren' 
in 68 percent (13 of the 19 original cases), 
and Maclean“ referred to a 60-percent in- 
cidence among all cases (exact number not 
stated) that he reviewed in the literature. 
The joints of the hands seemed to be the 
most frequently affected. 

From these data and the opinions voiced 
by other writers on the subjects, it seems 
that chronic polyarthritis as a component of 
Sj@gren’s syndrome has found general ac- 
ceptance among ophthalmologists. 

Just why there is a paucity of observations 
concerning this subject in the voluminous 
literature on arthritis is not clear, but strik- 
ingly, all of the foregoing data have been 
presented from the standpoint of the oph- 
thalmologist. Stenstam®* seems to be the 
only one who has investigated this problem 
from the standpoint of rheumatology. 
Among 495 patients with rheumatoid ar- 
thritis, he found that 47 patients (9.5 per- 
cent of the total) exhibited keratoconjunc- 
tivitis sicca. He came to the conclusion that 
it was unlikely that the arthritis was typical 
of or was a part of the ocular condition. He 
made another observation that seemed dia- 


A 
| 
) 
i. 
— 


KERATOCONJUNCTIVITIS SICCA 13 


metrically opposed to the prevailing opinion 
up to this time when he noted that, among 
cases of keratoconjunctivitis sicca in his 
series, men and women were practically 
equally affected. 

Of the 121 cases of keratoconjunctivitis 
sicca observed at the Mayo Clinic definite 
evidence of arthritis was collected in only 
20 patients (17 percent of the total). This 
is about the lowest incidence that has been 
established among the studies in the litera- 
ture that contain sufficient numbers of cases 
for statistical survey. In all fairness it should 
be pointed out that not all of the patients in 
our series were directly examined roent- 
genologically for evidence of arthritis if by 
history and physical examination there 
seemed to be no indication for special 
studies, The estimate of 17 percent might 
then be argued to be a bit low. 

Among these 20 patients with arthritis a 
diagnosis of rheumatoid arthritis was made 
in 15 cases, senescent arthritis in one, mixed 
arthritis in one, and in three cases the ar- 
thritis could not be classified. Among the 40 


cases of Sjggren’s syndrome in this series 


only 11 patients (27.5 percent) had arthritis. 
In both of these circumstances the relative 
incidence of arthritis seems too low to con- 
sider it a distinctive feature of keratocon- 
junctivitis sicca or an integral part of Sjd- 
gren’s syndrome in the series of patients that 
we have observed. 

Sjégren*" called attention to three other 
features that were often noted in the clini- 
cal study of his patients : lymphocytosis, ele- 
vated sedimentation rate, and “light grade” 
anemia. In general Sj@gren’s observation of 
these particular clinical signs has not been 
noted sufficiently often by subsequent writ- 
ers to consider them as typical findings in 
either keratoconjunctivitis sicca or cases of 
Sidgren’s disease. 

Hypochromic anemia so often accom- 
panies severe arthritis of any type that it 
would be difficult to relate it definitely to 
the ocular disease in question. An elevated 
sedimentation rate may also occur in the 


course of arthritis or it may reflect the sec- 
ondary infection of the parotid glands rather 
than being a distinctive feature of either 
keratoconjunctivitis sicca or Sjggren’s syn- 
drome. 

Since the time when Fuchs* postulated 
some relationship to the female climacteric 
by the report of his case in 1919, there has 
been much evidence brought forward to link 
keratoconjunctivitis sicca with an endocrine 
disorder. Most of the evidence has been of 
a theoretical nature, however, and to date 
there is little practical proof that the oph- 
thalmic disease and its extraocular manifes- 
tations are associated with symptoms of en- 
docrine dysfunction. Because the disease has 
been observed almost exclusively in women 
by so many observers it was natural to as- 
sume that some endocrine disorder was also 
present. 

Greatest attention has been directed to- 
ward the ovaries. Cases are on record where- 
in the conjunctival symptoms abated with 
the onset of the menses,” the disease seemed 
to subside with the termination of preg- 
nancy,”* and the onset of the disease fol- 
lowed an oophorectomy.*® Numerous in- 
stances have been cited to show cause-and- 
effect relationship between the female cli- 
macteric and the onset of keratoconjunc- 
tivitis sicca. 

De Roetth** cited some unpublished ex- 
perimental observations of Hollas to show 
that dry corneas resulted only when the 
ovaries as well as the lacrimal glands were 
removed, To explain the presence of the 
disease among women who had not reached 
the age of the climacteric, de Roetth®* also 
postulated some pathologic change in the 
ovaries. 

The apparent success in the treatment of a 
patient over a three-year period with estro- 
gens by Fried and Goldzieher™ may be cited 
as additional evidence for a close tie-up be- 
tween the endocrine glands and keratocon- 
junctivitis sicca. 

One of the patients in our series reported 
a subsidence of the symptoms after hys- 
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terectomy. However, among the observers 
who believe in such a close relationship there 
is sO great a disagreement as to the exact 
symptoms and signs of endocrine dysfunc- 
tion that will occur, that it is impossible to 
accept this premise definitely, It must also 
be kept in mind that the disease is char- 
acterized by remissions, and that such remis- 
sions may be spontaneous rather than due 
to any apparent change in the hormonal bal- 
ance of the person concerned 

Except for data which tend to refute the 
association of the disease with the female 
climacteric, as pointed out in a previous 
paragraph, analysis of our own series of 
cases sheds no further light on a possible 
endocrine relationship. In some of our cases 
we have tried to uncover symptoms or signs 
of an endocrine disturbance but to no avail 

In addition to the possible manifestations 
of this disease among organs other than the 
eye that have already been noted, a myriad 
of other symptoms have either been noted or 
discussed among the reports in the literature 
Changes in the skin (atypical scleroder- 


scleroderma of the cutis") ; 


ma,** dry skin, 
a loss of teeth; enlargement of 
lymph glands ;*° blood dyscrasias (hemor 
rhagic purpura,** “peculiar” blood findings," 
Felty’s syndrome®’); disturbances of the 
sympathetic nervous system ;** " cyanosis of 


hands and feet;" achylia or subacid 


ity 39, 45, 71, 39, 46,52 
ity 3% 1,74 », 06, 


vitamin deficiencies 


alterations in serum protein,’ and a di 


*? and their relation 


minution of sweating» 
ship to keratoconjunctivitis sicca have been 
noted. 

If all of these clinical features were in 
cluded as systemic manifestations of kerato 
conjunctivitis sicca, the ophthalmic disease 
truly would be a remarkable one. Further 
more, it would seem that the disease would 
be more widely recognized among the vari 
ous medical specialties instead of being con- 
fined chiefly to the attention of ophthal 
mologists during the past 15 years 

A dryness of the skin and fingernails, an 
absence of sweating, a loss of teeth, espe 
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cially among those with a dry mouth, Felty’s 


syndrome, and avitaminosis A have occa 
sionally been noted in isolated instances 
among cases of our own series, but in gen- 
eral I have come to regard the majority of 
these systemic features as of only casual or 
coincidental relationship to keratoconjunc- 
tivitis sicca, 
PATHOLOGY 

Albrich,* Beetham,” Sjégren,*** Lut- 
man and Favata,“* all have made pathology 
examinations of lacrimal glands obtained in 
cases of keratoconjunctivitis sicca. In addi- 
tion, Sjégren* has examined microscopically 
other tissues concerned in the syndrome of 
his name, Sj@gren’s pathologic studies have 
been the most comprehensive, and the reader 
is referred to his two’? excellent discus- 
sions of the subject for the histologic de- 
tails, 

In general, observed in the 
lacrimal glands a gradual disintegration of 
the gland tubules with replacement and in 
filtration by round cells. As the disease pro 
gresses the entire gland may be converted 
into scar tissue. Thus the process seems to 
be one of degeneration with final atrophy. 
A similar process occurs in the salivary 
glands and the mucous glands of the 
pharyngeal and laryngeal walls according to 
Sjégren. 

The most interesting changes seem to oc 
cur in the bulbar conjunctiva of affected pa 
tients. According to Sjdégren,’ the earliest 
changes are those of an edema, as evidenced 
by the transudate found in the connective 
tissue laver of the conjunctiva in early cases 
If the edema increases, the fluid will pene 
trate into the epithelium, causing a vacuola 
tion or vesiculation. If the epithelium be 
comes too loaded with transudate, sections 
of cells will be sloughed so that areas of 
connective tissue will be bared. As the dis 
ease progresses the edema of the conjunctiva 
seems to subside 

Round cells, usually plasma cells, appear 


in the connective tissue layer and seem to 
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migrate toward the epithelium. Scattered 
eosinophils may appear in the deeper layers 
of the connective tissue. The cells of the epi- 
thelium become increasingly more flat; the 
nuclei disintegrate and disappear. Finally the 
epithelium takes on a hyaloid appearance 
without definite cell walls and with scanty 
nuclei. On those portions of the globe where 
the epithelium of the bulbar conjunctiva is 
particularly flat, goblet cells will be absent. 

Sisgren** has pointed out that these 
changes in the bulbar conjunctiva are simi 
lar, histologically, to the changes which oc 
cur in the conjunctiva after extirpation of 
the lacrimal gland. 

In the cornea, the epithelium will show 
areas where the protoplasm has become 
fibrillated in appearance and the cell layers 
have become thinned and attenuated, with 
subsequent sloughing of the superficial cells. 
This gives the surface of the cornea an un- 
even appearance and castoff superficial cells 
are responsible for the stippled effect seen 
with the aid of topical dyes, 

In other areas, all layers of epithelium 
seem to be undergoing decomposition so that 
they appear as foci of degeneration. Similar 


appearing and sharply defined foci of de- 


generation may also occur in the corneal 
parenchyma. 


TREATMENT 


The treatment of this annoying ocular 
condition has been directed essentially along 
two basic lines. In one approach, therapy 
has been directed toward what was believed 
to be the probable cause of the disease. In 
the other approach, therapeutic measures 
have been proposed to alleviate the ocular 
symptoms. Since the cause of the disease is 
by no means definitely settled, treatment 
directed toward this facet of the disease 
leaves much to be desired. In some respects 
the forms of treatment directed toward the 
alleviation of the ocular symptoms have been 
more successful. 

As regards the cause, four main hypothe- 
ses have been developed during the evolu- 


tion of thought concerning the disease. 
These may be summarized as a belief that 
the disease is due to some chronic infection 
or toxin, that it is related to avitaminosis, 
that an endocrine factor is responsible, and 
that a trophic change has occurred because 
of some disturbance in the autonomic nerv- 
ous system. 

in his earlier publications 
championed the belief that a chronic infec- 
tion is responsible for the condition, because 
of the elevated sedimentation rate, the lym- 
phocytosis, secondary anemia, and polyar- 
thritis that were quite frequently noted. 
Subsequent writers have referred to obscure 
toxic elements superimposed on infections. 
Beyond “measures to improve the general 
health” of the patient no specific measures 
have been proposed to combat this alleged 
cause. 

The possibility that the disease is re‘ated 
to some disturbance of vitamin metabolism 
has provoked considerable comment in the 
literature. Successful treatment with large 
doses of vitamin A (Stahel,®* Mgrch**), 
with vitamin-B complex (Franceschetti,”’ 
Riva,“ Iversen®’), and vitamin C (Han- 
sen*?) has been recorded, I have treated a 
few patients with large doses (150,000 units 
daily) of vitamin A over periods of several 
months without observing definite improve- 
ment, 

Fried and Goldzicher* treated one patient 
with vitamin A, and Lutman and Favata* 
utilized both vitamins A and B in one case 
without improvement. One of the stumbling 
blocks in accepting this hypothesis of avita- 
minosis and evaluating the therapeutic value 
of vitamin A has been an inability to demon- 
strate an avitaminosis A by biophotometric 
measurements Godtfredsen,** although 
pointing out certain clinical features com- 
mon to ariboflavinosis and Sj@gren’s syn- 
drome, was unable to improve the condition 
of his patients with vitamin-B and iron 
therapy. 

Because of the age and sex incidence of 
the patients reported in the literature, the 
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belief that an endocrine dysfunction is re- 
sponsible for the disease has become wide 
spread. Most attention has been directed to 
the ovaries, but records of the treatment car- 
ried out for the supposed abnormality are 
very sparse, perhaps because the endocrine 
therapy has been unsuccessful. Fried and 
Goldzieher,* however, expressed the opin- 
ion that the therapeutic measures along these 
lines have not been sufficiently inclusive or 
extensive, for they reported remarkable im- 
provement, “practically amounting to a 
cure,” of a patient treated with estrogens 
over a three-year period. The reader is re- 
ferred to their publication for the details of 
this successful treatment. 

The occasional encounter with a patient 
who complains of an inability to sweat along 
with the ocular disability has stimulated 
therapeutic measures directed toward the 
autonomic nervous system. Physostigmine 
has been used without success by Beetham 
in the treatment of one patient. Gifford, 
Puntenney, and Bellows*? employed prostig- 
mine in the treatment of five patients with 
some benefit, but they did not have an op 
portunity to observe the efforts of this treat- 
ment over a long trial period. I have not 
found definite evidence of improvement 
among the few patients whom I have treated 
with prostigmine 

One of the most remarkable of the suc- 
cessful treatments that have been reported 
is contained in the publication by Leriche.** 
Because of the lack of tears, dry mouth, and 
changes in the skin of the face that he had 
observed in one case, he reasoned that some 
disturbance in the circulation of blood to 
the face had occurred, To combat this de 
ficiency in the facial circulation he carried 
out a bilateral section of the vertebral nerves 
and a bilateral resection of a portion of the 
superstellate segment of the cervical chain 
including the intermediate ganglion. Within 
a period of about six months the moisture 
in the mouth had returned and the patient 
real tears.” The 


was able to shed “a few 


patient was followed for a period of 28 


months and finally succumbed to a “hemor- 
rhagic purpura.” 

On the basis of some beneficial results re- 
ported by Schall,”* “minimal stimulating” 
doses of roentgen rays to the lacrimal gland 
have been tried by Fried and Goldzieher,”* 
and by Beetham.” They were unsuccessful 
in duplicating the improvements that Schall** 
had reported. Schall treated patients who 
had filamentary keratitis but, because in so 
many of the 10 cases that he reported the 
lesions were unilateral, there is some doubt 
as to whether they were true cases of kerato- 
conjunctivitis sicca. 

As regards the measures proposed for the 
relief of the ocular symptoms, some type of 
eye wash or solution may be employed, or 
the lacrimal puncta and canaliculi may be 
closed as in the method proposed by Lee- 
tham.* Various collyria have been used in 
an attempt to alleviate the annoying symp 
toms caused by the ermpsions on the surface 
of the cornea and the accumulation of mucus 
in the fornices. A mild antiseptic might be 
indicated during the episodes of redness to 
combat the secondary infection. 

Collyria, such as the ones proposed by 
Rucker,*” have been prepared to resemble 
tears. My colleagues and I have used both 
his one-percent gelatin in Locke's solution 
and 10-percent blood serum in Locke's solu 
tion with symptomatic relief in some in- 
stances. 

More recently commercial preparations of 
methyl cellulose have appeared on the mar- 
ket as “artificial tears.” All of these prepara- 
tions are designed to keep the cornea moist, 
and no one preparation seems to benefit all 
patients. A satisfactory collyrium to bring 
relief from the symptom of burning has not 
been found. Oftentimes plain water turns 
out to be the best all-round eye wash from 
the patient’s standpoint. 

Since Beetham” first proposed the elec 
trocoagulation of the lacrimal puncta and 
canaliculi, this method of treatment has been 
widely employed to bring symptomatic re- 
lief to the patient. Beetham reasoned that, 
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if all tear drainage channels were closed, the 
diminished supply of tears in the conjunc- 
tival sac would be better utilized. Beetham 
in his original description of the method re- 
ported on the relief obtained in eight eyes 
as “immediate and remarkable.” 

sruce™ spoke of “instantaneous and per- 
manent” relief in the cases in which this 
method of treatment was used. De Roetth** 
referred to “immediate and dramatic” re- 
sults and expressed the opinion that ful- 
guration of the puncta and canaliculi is the 
best procedure for the treatment of kerato- 
conjunctivitis sicca, Gifford, Puntenney, and 
Bellows®? seemed favorably impressed with 
the results obtamed in their cases and stated 
that decided improvement of vision can be 
expected in those cases wherein the vision 
is blurred as the result of numerous corneal 
filaments and erosions. Godtfredsen® ex- 
pressed the belief that this treatment gen- 
erally improves the patient’s ophthalmic 
symptoms, 

Rucker,**® in his cases, found that ful- 
guration did not always bring complete re- 
lief and supplemented the postoperative 
treatment with one of his solutions resem- 
bling tears. Lutman and Favata,** and Fried 
and Goldzieher** each reported one case in 
which the condition of the patient was not 
improved by the closure of the puncta and 
canaliculi. In Fried and Goldzieher’s case 
the improvement was only temporary. 

Proponents of this method of treatment 
naturally would question in these unsuccess- 
ful cases whether drainage channels had re- 
mained sealed, for it is realized by most 
ophthalmologists that the puncta and cana- 
liculi may reopen and nullify the effect of 
the fulguration. On the other hand it might 
be reasonably asked if this treatment gives 
lasting benefits in all cases. 

To clarify this question I corresponded 
with the patients in our series of cases who 
had undergone a fulguration of the puncta 
and canaliculi as a treatment for kerato- 
conjunctivitis sicca. I received replies from 
30 patients. Because I had anticipated re- 
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ceiving rather favorable reports on this 
method of treatment | was surprised at some 
of the answers that were received. In some 
instances among these 30 cases, my col- 
leagues and I were able to confirm the fol- 
low-up study by reexamination of the eyes. 
In only 10 (33 percent) of the 30 cases 
was there evidence that the fulguration of 
the lacrimal puncta and canaliculi had 
brought relief from the ocular symptoms or 
had resulted in improvement of the eyes. 
The follow-up period in this series of 10 
patients ranged from 1% months to 72 
months with an average of 27 months after 
the electrocoagulation operation. 

In the remaining 20 cases (67 percent) 
either the patients felt that their symptoms 
were unchanged as the result of the treat- 
ment, or reéxamination of the eyes showed 
the ocular signs to be essentially the same 
as before electrocoagulatior. A few in this 
latter group actually complained that their 
eyes had been made worse, since the tears 
would pool at the inner canthus and run 
over the cheek. The follow-up period on 
these 20 patients ranged from 1% months 
to 96 months and the average interval after 
the electrocoagulation procedure was 25 
months, 

The data obtained from the 20 who had 
not felt improved by the procedure after 
variable intervals of time were of further 
interest in view of the fact that these pa- 
tients had all expressed approval and en- 
thusiasm for the treatment immediately and 
within a few days after the procedure had 
been performed. I, too, have noted in most 
cases a distinct improvement in the ocular 
condition and a dramatic amelioration of 
symptoms immediately after this procedure, 
and I was under the impression that the re- 
sults would continue to be favorable after 
these patients left our care. 

The factor responsible for the immediate 
but temporary improvement in these cases 
might be the reflex lacrimation that is in- 
duced by the manipulation of the eyelids and 
the trauma created by the fulguration proc- 
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ess. It is conceivable that the lacrimal gland, 
although partially atrophied, would retain 
its alulity to secrete an extra quantity of 
tears under a suitable stimulus, and then re 


vert to its hyponormal rate of secretion once 


the emergency had passed. Of course in 
some cases, the disease continued to pro- 
gress after operation, so that there were 
practically no tears secreted and this would 
account for some of the findings and re- 
ports of improvement.” 

Among the dissatisfied patients who were 
annoyed by epiphora as the result of the 
operation, it is possible that the disease had 
undergone a temporary spontaneous remis- 
sion so that a more normal flow of tears 
resulted and adequate drainage channels 
were unavailable. | have observed temporary 
remissions among patients who have had no 
other treatment except bland collyria. 

From the data gathered in this series, 
then, it would seem that electrocoagulation 
of the puncta and canaliculi does not seem 
to produce the alleviation of the symptoms 
of this disease that one might at first as- 


sume 


COMMENT 


With the impetus that Sjggren gave to the 
study of the syndrome that now bears his 
name, most ophthalmologists have acquired 
a reading knowledge of keratoconjunctivitis 
sicca in the sense that it comprises an inte- 
gral part of this symptom complex. As a 
disease entity affecting the eye alone it seems 
less well known, for there are relatively few 
reports dealing with the ocular features of the 
disease and even fewer instances wherein a 
survey of a large series of cases has been 
undertaken. At first glance it would seem 
that the relative infrequency of the disease 
would make it difheult to assemble a large 
series of cases for study, but more likely 
the chief factor responsible for this state of 
affairs is that the disease is not recognized. 

As pointed out earlier in this paper, the 
association of certain subjective symptoms 
does not occur frequently enough to con 
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stitute a distinctive feature of the disease. 
Furthermore, when certain symptoms that 
seem to be characteristic of the disease occur 
in the patient's story, the ophthalmologist 
may be unaware that keratoconjunctivitis 
sicca should be considered in the differential 
diagnosis. Too often these patients are 
treated for what seems to be a chronic con- 
junctivitis, or are given a new prescription 
for their refractive error because of symp- 
toms resembling asthenopia. The chronic 
nature of their complaints may even cata- 
logue these patients as suffering from psy- 
choneurosis. 

The problem of diagnosis, then, revolves 
around a measurement of the tear secretion, 
the instillation of a suitable dye into the 
conjunctival sac, and the examination of 
the cornea and conjunctiva with the slitlamp. 
These may be time-consuming procedures, 
particularly in a busy office practice but, 
until such examinations are routinely per- 
formed, the eye condition will continue to 
pass unnoticed and our knowledge of the 
disease will remain at a relatively stationary 
level. 

Since the disease seems intimately asso- 
ciated with some alteration in the tear sup- 
ply to the eye, it would seem logical to di 
rect more attention in the future to this 
phase of the problem. Almost every observer 
who has utilized the test devised by Schir- 
mer” for the quantitative measurement of 
lacrimation has either commented on or real 
ized the limitations of this test. Owing to 
improper technique, the filter paper may be 
placed so that it will irritate the conjunctiva 
and even the cornea, thereby causing a re- 
flex lacrimation and leading to a false result ; 
or the paper may be insufficiently hinged on 
the margin of the lid and so give the im- 
pression that there are fewer tears than ac 
tually exist. Basically the filter paper test 
remains as a measurement of the tears pres- 
ent in the conjunctival sac at any given mo- 
ment and, as some have pointed out, there 
should be a more reliable method for meas- 
uring the tears secreted direct from the 
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lacrimal glands. Until a more reliable and 
quicker method than Schirmer’s is devised 
we must be content to employ this pro- 
cedure only as an aid to diagnosis. 

What constitutes a deficiency in the 
quantity of tears remains a matter of gen- 
eral disagreement. There have been sur- 
prisingly few data published on the normal 
tear secretion among persons of different 
sexes and various age groups, and until 
these factors are more definitely established 
one cannot say dogmatically that 10 or 15 
mm. in five minutes of wetting of the filter 
paper strip constitutes the lower limit of 
normal. 

Furthermore, it is now known that some 
persons seem to show a deficiency in the 
quantity of tears as measured by the Schir- 
mer method but do not exhibit any defects 
in the surface of the cornea or conjunctiva. 
This might imply that the measurement of 
tear secretion is entirely unreliable as a diag- 
nostic aid. 

Vice versa, | have observed patients who 
present symptoms of the disease and show 
erosions of the cornea but who possess al- 
most a normal tear supply. These phenomena 
may be due to an alteration in the quality of 
the tears rather than a deficiency in the 
quantity, a possibility that has not been 
considered heretofore. To date I am not 
aware of any research on the chemistry of 
the tears among cases of keratoconjunctivitis 
sicca. 

Alterations in the surface layers of the 
cornea are the most reliable from the stand- 
point of diagnosis. They also serve as an 
index to the severity of the disease. The 
stippling effect as brought out by the fluores- 
cein dye probably represents the initial 
changes in the corneal epithelium, The ap 
pearance of the cornea in this phase of the 
disease is akin to the descriptions given for 
“recurrent erosions of the cornea.” It seems 
possible that in many cases in which a diag 
nosis of “recurrent erosions of the cornea of 
unknown etiology” has been made the lesions 
are in reality mild forms of keratoconjunc 


tivitis sicca. The small, usually circular 
shaped, staining foci that seem to involve the 
thickness of the corneal epithelium prob- 
ably represent the next phase of the disease 
from the standpoint of severity. 

In the most severe phase, the epithelium 
peels away in threads and filaments. It is 
this phase of the disease that has been in- 
cluded under the descriptions of filamentary 
keratitis. Since there are factors other than 
a deficiency of tears that may produce the 


picture of filamentary keratitis, the retention 


of this term in ophthalmologic nomencla- 
ture would seem justified. However, in my 
opinion filamentary keratitis is more often 
the result of a deficiency of tears than of any 
other cause and from this standpoint the 
term should be less often used in favor of 
the more descriptive term “keratoconjunc- 
tivitis sicca.”” 

If it can be argued that the term “hla- 
mentary keratitis” is merely a descriptive 
term for one phase of a disease entity, so 
then is the term “keratoconjunctivitis sic 
ca.” “Keratoconjunctivitis sicca” is a more 
inclusive term than “filamentary keratitis,” 
but it too, only describes the disease as it 
affects the cornea and conjunctiva. 

As both de Roetth®® and Gifford and as 
sociates™? have pointed out, keratoconjunc- 
tivitis sicca probably represents only one 
phase of the disease characterized by hypo- 
function of the lacrimal gland. I agree with 
these observers that there are some persons 
who possess symptoms very suggestive of 
the disease, who exhibit a decreased lacrima- 
tion, but who do not show any changes in 
either the cornea or the conjunctiva, In some 
of these patients corneal and conjunctival 
changes eventually develop, making possible 
a diagnosis of keratoconjunctivitis sicca. 

Gifford, Puntenney, and Bellows* devised 
a classification based on the assumption that 
the disease entity is due to a hypofunction 
of the lacrimal gland. In Group I they 
placed patients who exhibited a deficiency 
of tear output but who did not show any 
alterations in the conjunctiva or cornea, In 
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Group II were placed the patients who 
showed the changes of keratoconjunctivitis 
sicca as they have been described in this 
discussion, In Group III they placed the pa- 
tients who showed not only keratoconjunc- 
tivitis sicca but some extraocular manifesta- 
tion of the disease (Sjggren’s syndrome). 
Such a grouping has the commendable fea- 
ture of emphasizing that keratoconjunctivitis 
sicca and also Sjggren’s syndrome are but 
single phases of an over-all disease entity. 

Perhaps it would be best, for a better 
understanding of the disease, to discard the 
term “keratoconjunctivitis sicca” in favor of 
some term which includes all phases of the 
ocular condition. “Hypofunction of the lac- 
rimal glands” seems to be a suitable term but 
it has not caught the general ophthalmologic 
fancy and it will not easily replace the term 
“keratoconjunctivitis sicca.” Sjgégren™ pro- 
posed the term “dacryosialoadenopathia 
atrophicans” but this term is not applicable 
to those cases in which extraocular manifes- 
tations are not present. 

From the classification such as Gifford 
and associates proposed, and from the re- 
marks about keratoconjunctivitis made in 
this paper, one might assume that in all 
cases the disease tends to progress to a final 
conclusion once the lacrimal glands are af- 
fected. A tendency to progression is not 
always present, however. In fact I have ob- 
served some cases in which the lesions tend 
to progress to a certain degree of corneal 
change and then remain at this level of se- 
verity for many vears without getting any 
worse and without receiving any specific 
treatment, In a very few instances a rather 
permanent improvement seems to occur. 

Most of the cases are characterized by 
temporary remissions of some degree. I have 
not discovered any particular characteristic 
among any of these cases to enable me to 
predict the course of the disease. It is the 
cases in which the disease progresses down- 
hill rather rapidly over a period of several 
months to several years in spite of any treat 
ment that offer the greatest challenge and 


cause the most concern to the ophthalmolo- 
gist. 

As mentioned previously it has not been 
my misfortune to see any permanent dam- 
age occur to the cornea even in the severer 
cases. It is true that the visual acuity may 
be moderately reduced by the changes in the 
cornea and the patient may be severely in- 
convenienced by the ropy secretion and the 
sensations of burning and scratching; yet 
he can maintain a reasonable mode of living 
so long as the eyes are solicitously washed 
and moistened and secondary infection is 
promptly treated when it occurs. 

At the present time, it seems certain that 
some cases of keratoconjunctivitis sicca are 
closely linked with disabilities affecting other 
mucous surfaces. The mucous surfaces of 
the mouth and upper part of the respiratory 
tract seem to be the ones chiefly affected by 
the same disease process that affects the eye. 
A decrease in salivary secretion also occurs 
when the salivary glands are affected. Patho- 
logic examination has shown that similar de- 
generative changes affect the lacrimal glands 
as well as the salivary glands. It is interest- 
ing to speculate on the reason for this close 
association in some cases. 

Not all cases of keratoconjunctivitis sicca 
will develop the symptom complex wherein 
the mouth and mucous membranes of the 
upper part of the respiratory tract also be- 
come dry. On the other hand not all cases 
of xerostomia will exhibit the ocular 
changes. Just what factors are necessary for 
the development of the Sjggren complex is 
not clear. Sj@gren** once thought that 
chronic infection played the major role in 
the development of the symptom complex 
but he has since discarded this hypothesis. 

From the series of cases that I have col- 
lected it is not possible to say that involve- 
ment of mucous surfaces other than the eye 
will logically follow the involvement of the 
eye, for in many cases xerostomia and lack 
of salivary secretion have constituted the 
initial phase in the development of the syn 
drome. It is not possible to predict the order 
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of development of the various phases of the 
syndrome, 

Contrary to the opinion expressed by 
many observers who have reported cases of 
Sjdsgren’s syndrome, I do not feel that poly- 
arthritis is an integral part of the symptom 
complex. It is my feeling that arthritis is 
rather an incidental finding. Curiously, there 
has been little investigation of this phase of 
the problem by rheumatologists. Stenstam,** 
it seems, has been the only rheumatologist 
who has investigated a large number of ar- 
thritic patients with the possibility of kerato- 
conjunctivitis sicca and xerostomia in mind. 
He felt that it was improbable that arthritis 
was part of the Sjégren syndrome or was 
characteristic of keratoconjunctivitis sicca. 

The etiology of keratoconjunctivitis sicca 
either as it manifests itself in the eye alone 
or as part of a wider symptom complex re- 
mains a puzzle. That some change in the 
lacrimal glands occurs which affects the eyes 
through the medium of the tears now seems 
certain, but the initial factor which causes 
the lacrimal gland to undergo degeneration 
remains obscure. 

Although there has been much speculation 
among the reports in the literature that some 
endocrine basis for the disease exists, there 
is little proof from the standpoint of thera- 
peutic results to confirm this hypothesis. 
However, that an endocrine or hormonal 
basis for the disease exists remains an at 
tractive possibility. Particularly is this so 
when it is recalled that the disease is pre- 
dominantly found among women. 

Chronic infection certainly does not seem 
to be a factor among the patients who ex- 
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hibit the ocular manifestations alone. In 
those patients who present the symptom com- 
plex such an infection might conceivably 
play a role, particularly among those who 
seem to show other signs of debility and ac- 
celerated aging. The possibility that some 
inherent defect exists in the nutritional or 
vascular supply to the affected glands should 
be investigated further. 

Finally, the problem of why the conjunc- 
tiva undergoes an edema and then a hydropic 
degeneration should receive further study 
since such changes are not those commonly 
observed with a true desiccation. It seems 
possible that there are factors other than a 
limitation of the quantity of tears which 
cause the changes in the cornea and con- 
junctiva. 

Until these problems are answered or par- 
tially solved the treatment of the annoying 
and sometimes disabling eye condition must 
remain on a symptomatic basis. There seems 
to be no local treatment for the eye that 
helps all patients. Even the method of ful- 
guration or electrocoagulation of the lacri- 
mal puncta and canaliculi which has been so 
enthusiastically received seems to have its 
limitations when the patients are followed 
over a long period. 

Keratoconjunctivitis sicca, then, seems to 
be but one phase of a disease which af- 
fects both eyes in approximately equal in- 
tensity and is caused by an altered function 
of the lacrimal glands of unknown etiology. 
Its distribution among both sexes and vari- 
ous age groups is probably more common 
than has heretofore been realized. 

The Mayo Clinic. 
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The animal polysaccharides are a poorly 
understood group of biologic compounds of 
importance in ocular physiology as well as 
in diversified general functions of the body. 
They may be classified as mucopolysac- 
charides, mucoids, or glycoproteins, all of 
which contain hexosamine. The mucopoly- 
saccharides are free carbohydrates or so 
loosely attached to proteins that they are 
easily hydrolyzed ; they may be simple, con- 
taining acetylated hexosamine ; or complex, 
containing sulphates, phosphates, or lipids. 
In the mucoids and glycoproteins the poly- 
saccharide fraction is firmly bound to the 
protein. The mucoids contain considerable 
hexosamine ; whereas, the glycoproteins con- 
tain little. 

The study of the animal polysaccharides is 
difficult since they are not only complex but 
are also often impossible to detach in un- 
altered form from other tissue components. 
In 1893, Morner' obtained from the vitreous 
humor of cattle a carbohydrate-protein com- 
plex responsible for its viscosity. In 1925, 
Levene® identified the polysaccharide moiety 
of this as containing glucuronic acid, acetyl- 
glucosamine, and sulfuric acid. 

In 1934, Meyer and Palmer’ 
again from cattle vitreous, a viscous carbo 


isolated, 


hydrate of high molecular weight which did 
He believed Le 


vene’s analysis to have been partially incor 


not contain sulfuric acid 


rect, Meyer called this polysaccharide hyal 
uronic acid, The isolation of hyaluronic acid 
soon led to its discovery in skin, synovial 
fluid, umbilical cord, unfertilized ovum, cap 
sules of many bacteria, and tissues of many 
animal species 

Meyer,* in 1937, discovered in an autol 
vsate of Type-II pneumococci an enzyme 
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which depolymerized hyaluronic acid, de- 
stroying its viscosity. Similar enzymes were 
soon found in many other bacteria, in skin, 
in snake venom, and in extracts of various 
mammalian tissues, among them iris, ciliary 
body, and testis. 

In 1939, two English workers, Chain and 
Duthie® identified hyaluronidase with cer- 
tain spreading factors present in many bac- 
teria which had been under study since 1928 
and which were concerned with the extension 
of bacterial infection through the extracel- 
lular tissues. Thus, the principal organic con- 
stitutent of the vitreous, hyaluronic acid and 
the enzyme hydrolyzing it, were found to 
have widespread biologic importance. 

Meyer* found that the aqueous contains 
both hyaluronidase and hyaluronic acid, the 
latter being in highly depolymerized form. 
He hypothesized that some cases of deep- 
angle glaucoma might be the result of an 
imbalance between the formation of hyal 
uronic acid presumably in the ciliary body, 
and its depolymerization, either by the aque 
ous or elsewhere. Meyer’ also isolated a poly 
saccharide from the cornea which he thought 
to be a monosulfuric acid ester of hyaluronic 
acid. Since this was not present in the sclera, 
he thought the corneal transparency might 
be related to the presence of this substance. 

Several histochemical techniques have 
been used to identify tissue polysaccharides. 
Until recently these have been empiric rather 
than rational. During the war, however, 
Hotchkiss* revived a technique, which kad 
been applied 10 years earlier to cellulose and 
starch, that specifically oxidized 1.2 glycol 
groups to aldehydes which were then stained 
by Schiff’s reagent. This technique was 
qualitative rather than quantitative and was 
most easily applied to those polysaccharides 
which were not easily dissolved during fixa 
tion, Friedenwald and Becker successfully 
applied this technique to the eye. 
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PRELIMINARY OBSERVATIONS 

The following preliminary observations 
were made in order to point the way to more 
precise and quantitative studies of the ocular 
distribution and biochemistry of these poly- 
saccharides. 

All basement membranes, such as Desce- 
met’s, Bruch’s, and the lens capsule, stained 
intensely by the Hotchkiss-Friedenwald tech- 
nique. Furthermore, a basement membrane 
was found to line the entire vascular tree 
as well as the entire subepithelial portion of 
the ciliary body. The corneal epithelium and 
the outer half of the rod and cone layer of 
the retina stained slightly less intensely. The 
internal limiting membrane of the retina 
stained deeply and in this property differed 
from the outer limiting membrane. The 
corneal stroma, the supporting structure of 
the optic nerve, and the ciliary muscle stained 
less strongly. The sclera, the inner half of 
the rod and cone layer, and the vitreous 
stained faintly. Other structures stained little 
or not at all. 

Sections of cornea from cattle, rabbits, 
rats, and humans were incubated with sali- 
vary amylase for periods up to two hours 
after alcoholic fixation. The corneal epithe- 
lium contained a substance stainable by the 
Hotchkiss technique which disappeared after 
salivary digestion. This is presumably gly- 
cogen. 

The same corneas were also incubated 
with bull testis hyaluronidase* which is 
known to accelerate the hydrolysis of the 
polysaccharide obtained from the corneal 
stroma. This crude enzyme caused not only 
the corneal epithelium but also the corneal 
stroma to lose its staining properties and ap- 
parently brought about the rapid depoly- 
merization of both the stromal and the epi- 
thelial polysaccharide. 

The ciliary body is thought by many to be 
the site of formation of hyaluronic acid. In 
several eves clumps of deep-staining mate- 
rial were seen near the ciliary epithelium; 
in some eyes these clumps were in loculated 
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pockets completely surrounded by ciliary 
structures. If these deposits were hydrolyzed 
by hyaluronidase, further presumptive evi- 
dence could then be adduced to support the 
ciliary theory of the formation of the vitre- 
ous. 

In some of the eyes studied the enzyme 
apparently reduced the amount of the ciliary 
polysaccharide without visibly affecting 
other polysaccharide-containing structures of 
the same eyes. Proteolytic effects of the en- 
zyme were also observed. Obviously accu- 
rate conclusions cannot be drawn from the 
use of so crude an enzyme mixture upon a 
substrate of unknown structure. 

In ocular disease several substances have 
been observed to stain by the Hotchkiss tech- 
nique ; transudates, exudates, the colloid ex- 
crescences of Bruch’s membrane known as 
Drusen bodies, and the hyaline tissue of 
many degenerative processes, Some melano- 
mas contain a stainable material which dis- 
appears after salivary digestion. In the nerve- 
fiber layer of degenerated retinas intensely 
staining globules often can be seen which are 
not present in normal retinas. 


ANEURYSMS OF DIABETES 


A particular use of the Hotchkiss tech- 
nique has been in the study of the capillary 
aneurysms of diabetes, recently described by 
Dr. Friedenwald in the Jackson Lecture.° 
These aneurysms are minute saccular dilata- 
tions of the capillary wall, apparently of the 
basement membrane of the capillary, and are 
usually near the arterial end of the capillary. 
They frequently have a laminated appear 
ance, whether from reduplication of the 
membrane or because of hyalinization of suc 
cessive layers of exudate it is difficult to say. 
At any rate there is a disturbance of the 
polysaccharide-containing portion of the 
capillary, unlike that of other diseases of the 
retinal vessels. 

The clinical impression that these aneu- 


rysms are characteristic of chronic diabetes 
is not entirely born out by the study of au- 
topsy material. A few isolated aneurysms are 
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occasionally to be found in chronic hyperten- 
sion in the absence of clinical 
Becker and Post*® have found aneurysms 
near the venous end of the capillaries in sev- 
eral cases of occluded central retinal vein. In 


diabetes. 


the latter instance, they are associated with 
generalized capillary and with 
marked hemorrhagic and exudative retinitis 
and appear to be directly related to the in 


dilatation, 


creased pressure within the retinal veins. 
We were particularly interested in the 
glomerular lesion of the Kimmelstiel-W ilson 
syndrome which also is found only in chronic 
diabetes. The possibility exists that the hya- 
line glomerular masses characteristic of in 
tercapillary glomerulosclerosis, if not them 
selves aneurysms, are secondary to aneurys- 
mal dilatations of the glomerular capillaries. 
Because of the anatomic peculiarities of the 
glomerular tuft it has, so far, been impossi 
ble to prove that the retinal and renal lesions 
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are identical. There is good presumptive his- 
tologic evidence, however, that they are. 

Thick sections were made of the brains in 
several cases of combined diabetic retinitis 
and intercapillary glomerulosclerosis. Only 
1 or 2 lesions were seen which resembled the 
capillary aneurysms of the retina. 

A few lesions resembling capillary aneu- 
rysms were seen in the capillaries of the 
fingernail folds of a number of living pa 
tients with diabetic retinitis. 

From the 
it is apparent that the capillaries of the 


information so far available, 


retina are selectively though not exclusively 
involved in the aneurysm-producing phase 
of diabetes. The mechanism of the aneurys- 
mal disease and of its relative selectivity for 
the retina is unknown beyond the fact that 
the normal polysaccharide pattern of the 
capillary bed is disturbed. 
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The patient in whom this rare anomaly oc- 
curred was a young man, aged 25 years, who 
came to the clinic complaining of blurring 
of vision in the right eye for several years. 
Examination showed vision to be: O.D., 
0.7, with a 1.25D. sph. — —1.5D. cyl. ax. 
145° = J1; O.S., 1.0 with a 1.25D. sph. — 
—0.5D. cyl. ax. 50° = Jl. 
Findings on the Javal ophthalmometer 
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Skiascopy showed the same findings as 
manifest refraction. Exophthalmometer 
readings (Hertel) were 19 mm., O.U. 

The anterior segment appeared to be 
normal in both eyes. The corneal diameter 
was 10 mm. in each eye. Lens and vitreous 
were clear. 

When the fundus of the right eye was ex 
amined through the undilated pupil, the 
visible field was at first found to be com 
pletely occupied by the dise which was of 
such size that its border was observed only 
after the pupil had dilated somewhat. The 
dise of the left eye also appeared to be en- 
larged, although not so much as the right 
(fig. 1). Except for this general enlargement, 
the discs were found to be completely nor 
mal; the outlines of the margins were sharp; 
the color was an even pink up to the border ; 
no pigment whatsoever was present. There 
was no evidence of an excavation or of a 
conus. 

After homatropine dilatation, the re 
mainder of the fundus of both eves was 
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also found to be normal. The retinal vessels 
appeared somewhat narrow in relation to the 
size of the disc, although they were of abso- 
lutely normal caliber. The distance of the 
central macular reflex from the temporal 
border of the dise was about 1.5 prism diop- 
ters in the right eye and about 2.0 p.d. in the 
left eye (normal—about 2.5 p.d.). The un- 
usual size of the disc explains this dis- 
crepancy. 

An X-ray film (Rhese’s inclination) 
showed the foramen to be somewhat large 
on both sides but still within the upper limits 
of normal. It measured 5 mm. on the right 
and 5.5 mm. on the left (upper limit—6 mm., 
Thiel). 

The blindspot taken on the campimeter 
was enlarged in the right eye but normal in 
the left. The visual fields were normal for 
white and slightly constricted for red. The 
color vision, tested on Nagel’s anomaloscope, 
showed a normal Rayleigh equation for both 
eves. 

General examination showed a_ strong, 
healthy individual of the pyknic-athletic type. 
His height of 170 cm. was the same as the 
length of the extended arms. The length of 
his hands and feet was normal in relation to 
the length of his extremities. Heart, lungs, 
and abdominal organs were without ab 
normalities. Sugar was present in the urine. 
His neurologic status was entirely normal. 

As many members of the patient's family 
as possible were examined. His father had a 
somewhat enlarged disc of the left eye 
although it was within normal limits; while 
that of the right eye appeared to be normal. 
Corneal opacities and a retinitis proliferans 
hindered the examination of his mother’s 
fundi. 

Two brothers of the patient—one of them 
a dizygotic twin—-had discs of normal size. 
One sister could not be examined. The pa- 
tient was not married and had no children. 
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There was a diabetes with dominant heredity 
in the family (fig. 2). 

Before any comment could be made on this 
interesting anomaly, which to our knowledge 
had not previously been described, it had to 
be proved that the disc was actually en- 
larged and that this enlargement was statisti- 
cally significant. To clear this point, it was 
necessary to make direct measurements of 
the size of the discs in our patients and in a 
number of normal individuals as well, To 
accomplish this several methods were at our 
disposal : 

1. Use of the direct ophthalmoscope which 
projects a graticule on the fundus ( Morgan, 
1927; Lambert, 1932, 1934). This would 
give inaccurate and only relative readings, 
however, for two reasons: (a) If either the 
patient or the observer has emmetropia, the 
correcting lens influences the magnification 
only if it is held exactly at the anterior focal 
distance of the eye, which is practically im- 
possible; (b) the apparent magnification is 
arbitrary because it depends on the distance 
(usually taken as 220 mm. behind the eye) 
at which we project the image of the retina. 
Since this method of measurement is very 
simple, it is useful in emmetropic eyes and, 
when only approximate, relative values are 
needed. 

2. More accurate results can be obtained 
by using an indirect ophthalmoscope of the 
Gullstrand type with a scale in the ocular 
or on the frontal lens (Spinelli, 1934; Bre- 
tagne, 1926; Dufour, 1926; Lobeck, 1934, 
1941). From such readings, rather accurate 
absolute values may be calculated if the focal 
point of the frontal lens coincides exactly 
with the anterior focus of the eye. If this is 
not the case, a refractive error of the eye will 
influence the size of the image (fig. 3). 

3. Another method would be to compare 
the diameter of the disc with the cross sec- 
tion of all the vessels at the disc border in 
photographs of the fundus. Measurements 
taken on photographs of normal fundi 


showed rather large variations with an aver- 
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age of 0.6:1 (total cross section of vessels 
in prism diopters). This comparative method 
was not accurate because both the disc 
diameter and the amount of blood in the 
retinal vessels vary greatly. Measurement of 
their thickness is also quite difficult on the 
usually somewhat blurred photographs. 

4. For our examinations we used focal 
illumination of the fundus with the slitlamp 
(Haag Streit) and a contact glass (Gold 
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Fig. 3 (Franceschetti and Bock). The magnifica- 
tion of the image in indirect ophthalmoscopy 
(Duke-Elder, Textbook of Ophthalmology, volume 
1, page 794): F = anterior focus of the eye. f = 
principal focus of the frontal lens, When the lens 
is at its own focal distance from the anterior focus 
of the eye (a), the magnification is the same in all 
refractive conditions; if the lens is less than its 
own focal distance from the anterior focus of the 
eye (b), the magnification is greater in hyperme- 
tropia (H) and less in myopia (M) than in emme- 
tropia (E); and if the lens is further from the 
eye than this (c), the magnification is greater in 
myopia and less in hypermetropia than in emme- 
tropia. 


mann, 1938) and made the observations 
through a microscope fitted with a micrometer 
scale in the eyepiece. This method gives accu- 
rate readings from which theoretically abso- 
lute values can be calculated. 


TECHNIQUE EMPLOYED 


After instillation of 2 to 3 drops of laro- 
caine (5 percent), the application of the con- 
tact glass is easy in a codperative patient. 
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Homatropine cycloplegia is employed. In 


order to obtain accurate readings, it 1s 1m 
portant that a good target be used during 
the examination so that the patient can hx 
upon it easily 

Readings are taken as soon as both the 
beam of light and the microscope are fo- 
cussed on the retina, Only an exact focusing 
will give correct readings. The possibility of 
errors (as demonstrated in Figure 3) is thus 
automatically excluded. Therein lies the ad 
vantage of this method 

For the calculation of absolute values, the 
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tion can be performed by two different meth 
ods which will serve as a mutual check for 


the final results. 


First METHOD 
Excepting the lens, all the media behind 


the contact glass are considered as having a 


uniform refractive index of 1.336, The 
refractive power of the cornea can then 
be disregarded since its refractive index 


(1.376) is only insignificantly higher than 


the surrounding media on both sides. 
Then the 


focal distances of the two 


focus of the contact glass; F, 


is at the 


lens (L) F. 
by the lens (L) 
bined system 


following procedure is necessary: (1) Stand 


ardize the micrometer scale in the eyepiece 


that is, calculate the magnification of the 


microscope used. To do this, focus on a ver) 
accurate stage micrometer and take the read 


ing on the scale in the eyepiece. In our 


microscope there were $5 subdivisions of 


the ocular scale equal to 4 mm., thus one 
subdivision was equal to 0.0889 mm, 
In fundus observations, however, the mag 


nification just described will vary, and this 


variation will change the refractive error of 
the examined eve 

We are dealing here with a refraction by a 
homocentric system of lenses. The easiest 
method to treat such a system is to take the 
image formed by the first refracting element 
(the lens) as object, the rays from which are 
to be refracted by the second element (the 
4. The calcula 


contact glass). See Figure 


Fig. 4 (Franceschetti and Bock). Showing the homocentric system ot contact glass (C) and c 
= focus of the crystalline lens. The image (A) produced 
same time object for the contact glass lens (C) 


rystalline 


B is the image of the com- 


lenses and of their optical centers are calcu 
lated. 
a. The contact-glass system. The contact 


glass which we used (Goldmann’s, manu 
factured by Haag & Streit, Bern) is made of 
plexiglass with a refractive index of 1.49. It 
is convex-concave, with a radius of curvature 
of ry 8 mm., rz = 70 mm., and has a thick 
ness of 1.3 mm. at the center 

For the calculation of the focus, the con 
tact glass has to be divided into a (1) plane 
concave and (2) a plane-convex lens so that 
the different refractive indexes of the media 
in front and behind it can be taken into ac- 
count 

For practical purposes, the refractive it 
dexes of the media behind the contact lens 


(normal saline solution, cornea, aqueous, 
vitreous) can be taken as uniform with 
n 1 336. 
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The imaginary plane surface is without in 
fluence on the refraction if the rays pass 
more or less parallel to the axis, and the foci 
for the two lenses (surrounded by a medium 
of n 1.336, respectively) can, 
therefore, be calculated separately. 


l and n 


Ke 1.336 


(1) Calculation of the focus f, of the plane-concave part 
of the Jens: 


1 n-1 


(2) Calculation of the focus f, of the plane-convex part 


of the lens: 


1 n-—1 0.49 
—= = —— mm. 
70 
1.49 
n= — = 1.49 


The focal distance of the contact glass is 
then: 


0.49 


F 8 70 


F = 135.14 mm. 


4.13 
560" 


b. The crystalline lens. In this system, we 
can take Gullstrand’s standard figures for the 
calculation. It should be kept in mind, how- 
ever, that these figures may vary to a certain 
extent in normal eyes. Refractive power: 
19.1D. ; focal distance : 69.908 mm. 

c. The distance between the optical centers 
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of the two lenses. The optical center of the 
contact glass can be calculated as 0.167 mm 
behind its concave surface. The distance of 
the anterior surface of the contact glass from 
the anterior surface of the cornea varies 
from 2.2 to 2.4 mm. and was taken as 2.3 
mm. in this calculation. 

Since the thickness of the contact glass is 
1.3 mm., its optical center in position will 
be 0.83 mm. in front of the cornea and 7.91 
mm, in front of the optical center of the lens, 
(In this calculation, we do not take the prin 
cipal point of the total eye—1.35 mm. behind 
the cornea—but the optical center of the lens 
which is 7.08 mm, behind the 

d. The distance of the object (retina) 
from the optical center of the lens for differ 


ent refractive errors was taken as: 


cornea. } 


DIstanct 
90D 20.56 mm 
—6.0D 19.39 mm 
—3.0D 18.22 mm 
Emmetropia 17.05 mm. 
+3.0D 15.88 mm 
+6.0D 14.71 mm 


(3.0D = 117 mm.) 


By using these data, the magnification can 
be easily calculated. It will be found that the 
magnifying effect of the lens will be almost 
compensated for by the contact glass. The 
final magnification calculated for a few re- 
fractive errors is shown in Table 1. It can 
be seen that, in order to obtain the actual 
size of an object observed at the fundus, it 
is necessary to multiply the readings on the 
ocular scale by the figure for magnification, 
as shown in Table 1, and the magnification 
of the microscope. 


TABLE 1 


MAGNIFICATION OF THE FUNDUS USING A 
CONTACT GLASS OF GOLDMANN 


Refraction Magnification 
1:1.112 896 

6.0D. 1:1.104—0.908 

- 3.0D 1:1.09 =0.917 

0.0D. 1:1.08 =0.926 

+ 3.0D 1:1.07 =0.935 
+ 6.0D 1:1.06 =—0.945 
+10.0D. 1:1.05 =—0.955 


7, 
a 
= 
; 
0.115 
n = —— = 1.115 
1.336 
1 1 1 0115 
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SECOND METHOD* 2. The refractive power of the whole eye 
is (Gullstrand ): 


Here we are concerned with the refractive 
powers of the two lens systems: (1) The D, = 58.64 
contact glass plus the lens of saline solution 
Its principal point is 1.35 mm. behind the 


between the cornea and the contact glass, and 
cornea; the distance between the two prin 


(2) the whole eye 
If we know the refractive powers of these cipal points is then 
two systems and the distance of their prin 3 = 218 mm. 


cipal points, we can calculate the magnifica 


tion Gullstrand’s formula for these two sys 


refraction 


Fie 5 (Franceschetti and Bock). Graph demonstrating the relation between the two variable Mt 
(magnification of the fundus using a contact glass of Goldmann) a1 d X (ametropia in diopters). M’ is 


the actual size in mm. corresponding to one subdivision of the ocular scale in our slitlamp 


1. The contact glass-saline lens system tems can now be applied : 


D= (1 1) + rs) B A+D 


For the contact glass where 


n= 70 mm. D 54.25 A 


saline lens 


2 t To obtain the actual size of an object observed 

n= 1.33; my = 7.7. mm. ; me = Simm D= —0.16 in the fundus, the values of M have to be multiplied 

Dee = — 441 by the magnification of the slitlamp (in our mstru 

ment with 0.0889, see page 230, which will give us 

Che saline lens is so thin that its optical the figures indicated on the right side of the ordi 
nate, M’) 

~ . : Let us take as an example a case with a skiaskopy 

contact glass: 0.167 mm. behind its concave finding of —3.0D. and a papillary diameter reading 


center can be put together with that of the 


surface and 0.83 mm. in front of the cornea of 20 subdivisions on the ocular scale. The above 
curve now indicates that one subdivision of the 


ocular scale corresponds to 0.0824 mm. and this 


Munich ctual size 


Indicated to us by Prof. H. Hartinger of figure multiplied by 20 gives us 1.65 mm. as the 


joom 
-10 -9 -? -6 -5 -4 -9 -! +3 +4 46 47 +8 +9 
0,082 
| 
ie. 
42.000 
10.078 
2.0% 
om 
0,074 
| 
= 1/b; D = 1 
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(a is the distance of the object; b is the 
distance of the image. ) 
First system 
(contact glass + saline lens) 
Second system 


Gullstrand eye) 


+ D, 


Cametropic 


= Ae 
(where) A, = X (ametropia in diopters) 
The corresponding formula for the magnifi- 


cation is: 


Be — D i 
M. = = 
B. Ao + Do 
\ xX 
Be 
bh. — 5 = a = (distance of image of one system minus 
§ = distance of object for the other 
system 
1 1 X 
=i =} Be -; 
B xX 1+ 6X 
x + 6X 
M. = De) 
1+ 6X xX 
xX 
M, = 
xXx+D 


lhe final magnification M will be M=M,° Me 


1 + 8X x 
-(1 Dee) 
x X+D. 
XK — (1 + 8X) Dee 
M = - 
X + Do 
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This formula will give us the magnification 
for any degree of ametropia (X) and the 
values obtained are exactly the same as those 
found by the first method as shown in Table 
1. (See also Figure 5.) 

In all of these calculations, only the stand 
ard values of refraction of the normal eve 
have been considered. Any refractive error 

determined by skiascopy—has been attrib 
uted to an axial ametropia. The rare 
bility of an abnomal refraction of the media 
in the 


possi 


which is compensated by a change 
distance between nodal point and retina 
cannot be excluded if the length of the eve 
ball is not determined. 

The length of the eyeball could be de- 
termined by the method of Goldmann and 
Hagen (1942) by means of X rays. How- 
ever, the errors which are produced by such 
a refractive ametropia are probably very 
slight and are, therefore, unimportant in 
clinical observations. 

In order to obtain an average of the size 
of the normal dise which would guide us in 
the interpretation of our case of megalo- 
papilla, measurements were performed on 
100 normal eyes. 

Roth the vertical and the horizontal dise 
diameters were measured. If the dise ap 
peared to be oval in shape, and also if the 
two diameters were of absolutely different 
lengths, an average between the two was 
taken. After taking the refractive error into 
account, the actual size was calculated from 


TABLE 2 


DISTRIBUTION OF FINDINGS IN MEASURE 


0.1 mm 1.20-1.291 

classes 

= 

E 1.30 (1) 1.41 (2) 

1.34 (1). 1.43 (3) 

>, & 0.01 mm. 1.23 1.36 (2) 1.44 

Ss classes 1.38 (1) 1.45 (2) 

= 1.39 (1) 1.46 (1) 

> 1.47 (1) 

= 1.48 (4) 
1.49 (3) 

No of observ. 1 6 17 


M =1.6224+0.0153 
o= +0.153 


MENTS PERFORMED ON 100 NORMAL EYES 


30-1.39 1.40-1.49 1.50-1.591.60-1.691 70-1.79 1.80-1.89 1.90-1.99 


1.90 (1) 


1.51 (6) 1.61 (4) | 1.70 (2) 1.80 (3) 
1.52 (2) 1.62 (3) 1.71 (3) 1.81 (1) 1.91 (1) 
1.53 (1) 1.63 (2) | 1.73 (3) 1.83 (1) 1.93 (1) 
1.54 (2) 1.64 (3) 1.74 (2) 1.84 (2) 1.99 (1) 
1.56 (2) 1.65 (1) 1.75 (S) 1.86 (2) 
1.57 (1) 1.67 (4) 1 76 (2) 
1.58 (3) 1.68 (3) 1.78 (3 
1.59 (2) 1.69 (2)| 1.79 2? 
19 22 22 9 4 
0950 
g:= —0.4955 
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Fig. 6 (Franceschetti and 
Jock). This graph shows 
the frequency and distribu 
tion of the eight classes 


(see Table 2) in relation to 
the ideal distribution curve 


1.245 1345 1445 1546 1645 


the measurements. The distribution of our 
findings is shown in Table 2. 

The statistical interpretation of these 
values (taking 0.01 mm. as the size of each 


class) gave us a mean of 
M = 1.6224 + 0.0153 

and a standard deviation of 
¢= +0.153 


Calculating the skewness (g; 0.0950) 
and the excess (g2 0.4955) of the sam 
ple we found no significant departure from 
normality. g, and g» are not significant com- 
pared with the sampling deviation of skew- 
ness (og, = 0.2414) and excess (Sf: 
0.4784) for a normal distribution (R. A. 
Fisher 1946). 

The discs in our patient with megalo 
papilla were: .D., 245 mm. and O.S., 
2.11 mm., and were, therefore, significantly 
larger than an average disc, the deviation 
from the mean being greater than three times 


the standard deviation 
M + 32 2.0814 mm 


It can also be easily shown graphically 
that our findings (taking 0.1 mm. as the size 
of each class) agree fairly well with the ideal 
curve of Gauss (see Feuzter, p. 264), as is 
illustrated in Figure 6. 

Figure 6 also shows that the values for the 
size of the disc in our patient (P, 2.11 


Rretaene, M. P.: Ann. d’ocul,, 163 :192,1926 


Cotton. M., Lewis, N. D. C., and Egenhotfer, 


Dufour, M.: Ann. d’ocul., 163 198, 1926 
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mm.; P, = 2.45 mm.) are well beyond the 
normal distribution curve and 3s. 

Knowing that in a normal distribution we 
expect only 0.27 percent of the observations 
to lie outside of 3¢, and practically none out 
side of 4%, we can say with certainty that 
we are dealing in our case of megalopapilla 
with a real anomaly. 


SUMMARY 


A case of a patient with discs more than 
double the average size is described. All of 
the other findings were essentially normal. 
The foramina optica were large, and the cor- 
neal diameters were small, but both were 
still within normal limits. 

For comparison, 100 normal discs were 
measured by means of focal illumination of 
the fundus with the slitlamp, using a contact 
glass of Goldmann and an ocular fitted w itha 
micrometer scale. 

For these readings, absolute values for the 
size of the various discs were calculated, tak 
ing into account the refractive errors 

Statistical interpretation of these findings 
proved that a real anomaly was present in the 
case herein reported 
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THE PSYCHOLOGY OF THE POOR READER* 


H 


Denver, 


It seems well to confess that the subject 
dealt with in this paper is not strictly oph 
thalmologic, but rather pedagogic. On the 
other hand, the problem considered is one 
upon which the ophthalmologist will be fre 
quently consulted, and to which his knowl- 
edge and skill may be usefully applied. 
Broadly considered, the problem has inti- 
mate association with the mysteries of the 
psychology of vision, as well as with educa 
tional method. 

For some 6,000 years, written language, 
and the associated faculty of reading, have 
added enormously to the diffusion of knowl- 
edge. It is true that some great nations have 
existed in a general condition of illiteracy, 
while their people, through native arts and 
industries, developed a high order of intelli 
gence. But the spread of knowledge of the 
world at large, the recording of the facts of 
the past, the fixation of laws and contracts, 
required the existence of an upper crust of 
population in which writing and reading 
were utilized. Russia is an especially great 
example of this truth, and the further ex 
pansion of Russia's intellectual development 
demanded the wider spread of literacy which 


* Presented at the 85th annual meeting of the 
American Ophthalmological Society, Hot Springs, 
Virginia, June, 1949. 
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Russia's government now proudly claims to 
exist in its citizens. 

It seems obvious that spoken language 
must at first have been generally limited to 
words of one syllable, simple sounds which 
were later combined to deal with more com 
plicated concepts, The earlier more or less 
hieroglyphic representation of language, and 
the use of complicated word signs, offered a 
much greater obstacle to the general spread 
and use of written language than the ulti 
mate development of an alphabet in which 
each letter had a fairly definite and restricted 
value but with which an endless variety of 
new combinations were constantly available. 

Until the present century the universally 
accepted way of approach to the acquisition 
of writing and reading skill had been first 
the teaching of the names and values of in 
dividual letters, the construction of 
single syllables, and finally the progressive 


then 


comprehension of words of several syllables. 
This, it is obvious, repeated rather closely the 
course of evolution of language 

Recent educational method, in various lines 
of so-called natural approach, has sought the 
avoidance of any element of the mechanical, 
so that, for example, the early singsong ac 
quisition of the multiplication table, as a 


short cut to the elementary processes of 
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arithmetic, has become taboo ; and at the same 
time the routine learning of an alphabet and 
of spelling has been avoided and the young 
ster called upon to seize complete words and 
even phrases by the so called “flash” meth 
od. We are confronted with a contlict be 
tween this flash method and the old phonetic 
approach. For the past few decades it has 
been rather generally considered heretical 
for a mother to teach her own child the alpha 
bet and the rudiments of written speech be 
fore the youngster was taught in school 
Fortunately a number of parents disregarded 
this modernistic educational dogma and so 
taught their children to read before the be- 
ginning of the first grade. 

Phe types of reading dithculty with which 
we as ophthalmologists are most concerned 
do not seem to have a great deal of relation 
to the general mental capacity of the child. 
Some high-grade imbeciles read with great 
facility, although they fail to grasp the sense 
of what they are reading. On the other hand, 
many boys and girls are failures in reading 
although showing a high intelligence quo 
tient. 

The amount of refractive error has usu 
ally very little importance in relation to this 
problem, although we could make the mistake 
of failing to correct a refractive error which 
added to the patient's difficulties. We have 
no doubt all corrected low refractive errors 
Yet it 
would be foolish to ignore the possibility that 


without benefit to reading failures 


the individual is baffled by a refractive error 
in his attempts to re ad 

Efforts have been made to argue that the 
poor reader has a definite brain defect 
inalogous to that which sometimes occurs 
from injury, as urged by Hinshelwood,’ one 
of the earliest inquirers into the problem. 
Rut there is no adequate evidence in this di 
und there are substantial rea 


rection very 


sons to the contrary. Especially, it is ditheult 
to explain upon the anatomic basts the very 
rapid progress made by many of the victims 
under intelligent remedial training 


A good deal has been said about a sup 
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posed connection of reading defects with 
left-handedness, particularly in regard to ill 
conceived efforts to convert a left-handed 
child into right-handedness ; and some cases 
definitely display more or less influence of 
this sort; but the general problem involves 
a much greater number of subjects in whom 
the handedness problem does not exist, The 
rare phenomenon of mirror writing has been 
found definitely associated with handedness, 
and yet now and then it appears to have an 
entirely different psychologic foundation. 

Defects in reading ability range from ex 
treme to moderate, and include especially 
confusion of one consonant with another, as 
b for d, p for q, t for f; reversal of the 
initial and final letters of words or syllables ; 
misnaming of vowel sounds; insertion of 
sounds or words not included in the print or 
copy; and sometimes complete failure even 
to approach the recognition of a word. The 
partial reader may pick up many of the more 
usual words but may lose a great deal of time 
in the effort to make out less familiar ex 
pressions. Or he may lose time by hesitation 
and finish by completely misnaming the 
word. In any partial failures the difficulty 
may of course be more or less apparent ac 
cording to the subject's degree of familiarity 
with the material presented, because the con 
text may render possible a good many ac 
curate guesses. 

In the earlier school grades the fairly 
severe cases may show appreciable progress 
in arithmetic but a rapid falling behind in 
subjects where the reading ability is more 
essential. Some young children show surpris 
ing ability to repeat a whole page as read by 
a classmate, and yet are quite unable to recog 
nize letters or short words when separated 
from the context. The more necessary prog 
ress in reading becomes for keeping up with 
the rest of the class, the more obvious is the 
child’s retardation. He is then often credited 
with slow intelligence. A child of good gen 
eral intelligence may go along to the high 
school stage with passing grades, only to 


give more and more evidence he will not be 
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able to satisfy the requirements for entering 
college. His capacity for oral reading may be 
superior to that for silent reading, or vice 
versa. Recognition of his difficulty may be 
delayed by a retentive memory for what he 
hears in the classroom. 

Commonly, even in the presence of an 
excellent intelligence quotient, the existence 
of merely a moderate reading difficulty may 
thwart eager ambitions and may distort the 
student’s whole career. For one thing, such 
persons are likely to avoid general reading, 
or to have inadequate time for it, in spite of 
best intentions, and here again their general 
vocabulary is greatly limited and their abil- 
ity to absorb further vocabulary along aca 
demic and scientific lines is constantly re- 
stricted or inhibited. 

It may be possible to associate a few of 
the earlier cases with behavior complexes and 
the more obvious defects of home surround- 
ings, but on the other hand the reading diffi 
culty itself is capable of producing many 
complications as to the behavior of the indi 
vidual, and there are numerous instances in 
which behavior improves in various ways 
under the influence of remedial training in 
reading. Often, however, it is impossible to 
identify any psychologic basis of the defect. 

One writer reports that a number of his 
special problems were in children of former 
school teachers. Since the psychologic en- 
vironment of the child begins at least at the 
cradle if not earlier, and the impressions, 
shocks, and conflicting influences go on usu- 
ally for 5 or 6 years before the reading age, 
there are infinite possibilities for the creation 
of inhibitions or misdirections during these 
preliminary vears as well as at the more or 
less sudden entry into school life. Broadly 
speaking, one element or another, sometimes 
several elements, in this tangle of psycho- 
logic influences must be held responsible for 
the tragic interference with satisfactory ac 
quirement of the reading skill. 

The faculty of speech, it must be remem 
bered, is now generally regarded as having 
developed through a vast period of time, and 
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very gradual must have been the supple- 
mental process by which reading and writing 
were added to the power ot speech. The 
necessity for training in this supplemental 
skill is presented to the child as a fairly 
abrupt transition. 

The development of individual faculties 
must often depend upon the successful open 
ing of new doors in the child's understand 
ing and effort, and failure of these indi- 
vidual doors to open will often be due, not so 
much to congenital incapacity as to absence 
of favoring environmental influences in the 
child's psychologic experience, or to the ex- 
istence of inhibiting or obstructing factors. 
Fear, anxiety, jealousy, rivalry, rebellious- 
ness, inferiority complexes, a sense of loneli 
ness in effort, may play important parts. 
Once the sense of difficulty or obstacle has 
been created, its mere presence has great 
power to interfere with progress, and the 
door that failed to open may remain closed 
Among the hindrances, we must not forget 
excessive eagerness in a parent or positive 
dislike for a teacher, or the contagious per 
sonal reactions of schoolmates. 

In the Institute for Juvenile Research at 
the University of Chicago there is a very 
striking preponderance of boys over girls in 
the cases of reading difficulty presented for 
attention. Monroe,? whose work was con- 
ducted in that institution, suggests that there 
may be an analogy between this fact and the 
relative incidence of color blindness in males 
and females, Such an explanation seems un 
likely. We must not forget that there is 
often a distinct and early difference between 
the interests of the young of the two sexes, 
and also a variation as to the relative influ 
ence of maternal association upon boys and 


girls. Cases of reading difficulty could be ex 


pected under any method of teaching—yet 


some of them are certainly due to poor edu- 
cational method. 

Many reform movements in human rela- 
tions have an excessive tendency to assume 
that the new is necessarily better than the 


old, not merely in some limited aspects, but 
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in every aspect. This is true of some educa- 
tional reform movements. There is also a dis 
that 
superior to the old regardless of the size of 


position to believe new methods are 


the group to be taught or of the training and 
skill of the teacher 

Eminent among educational reformers was 
who about 50 ago 


John Dewey, 


vigorously promulgated the thought that too 


years 


much importance had been attached to read 
ing as a study to be pursued for its own sake 
Because reading is not reality, the Dewey 
school decried the central importance of 
reading in life. Luckily there are still some 
educators who frankly consider learning to 
read to be the central objective of the first 
three grades in school, In view of the loss 
progressively sustained by those who in the 
first three grades have not acquired the art 
of reading and the ability to advance con 
tinuously in that art, I do not believe that the 
latter group of educators is far wrong. 

Strang, who deals especially with the 
problem as encountered (sometimes too late ) 
in high school and college, lays down the 
principle that “pupils entering the fourth 
grade of elementary school may be expected 
to have mastered certain basic reading skills, 
without which their further progress will 
be impossible,” although at the same time 
this author insists that the pupils must have 
acquired the habit of using these basic skills 
as a means of getting the thought of the pas- 
sage and not as ends in themselves 

Although the old singsong teaching of the 
multiplication table has gone by the board, 
1 can remember very well that in my own 
mind this approach to certain arithmetic 
data continued for a long time to serve use 
ful purposes. Parallel with this discarding 
of old arithmetic method is objection to, and 
even at times prohibition of, the time 
honored mode of teaching the alphabet and 
spelling in which also, some of us will re 
member, there was a good deal of classroom 
singsong. It has frequently been told me by 


that teacher said she must 


a child's mother 
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not teach her boy the letters of the alphabet. 

One purpose of the “flash” method, in 
which the child is supposed to learn to recog 
nize the word as a whole, is apparently the 
subsequent acquisition of greater speed and 
facility in the act of silent reading. | am 
sorry to confess that | have not observed any 
greater speed or accuracy in the work of 
than 


those subjected to the new method 


among those who suffered under the old 
technique, Furthermore, it has seemed to me 
that definite psychologic advantage might 
be attached to the fixation upon detail asso 
ciated with the older method. I believe there 
is also psychologic advantage in the associa 
tion between mother and child involved in the 
preliminary home teaching which used to be, 
and perhaps still is, fairly common. 

It is interesting to discover, among those 
who have made a special study of reading 
difficulties, and of remedial training to over 
come such difficulties, a more or less frank 
that 


more frequent among pupils who have been 


acknowledgment these difhculties are 
taught by the “flash” method than among 
those who from the beginning have been sub- 
jected to the phonetic method, in which the 
alphabet and the construction of syllables 
are the basis of learning to read. It is also 
quite instructive to find these authorities 
stating that the progress of remedial training 
is much greater by resort to the phonetic 
method, intelligently applied, than if the 
“flash” method is persisted in 

As regards the incidence of the reading 
problem, Orton,’ physician and neurologist, 
who made a lengthy study at the University 
of Towa, declares frankly that children who 
had been taught by the “flash” method 
showed proportionally three times as many 
cases of reading difficulty as did those who 
had been taught by the phonetic method 
Monroe,’ at the University of Chicago, here 
and there seems almost apologetic in ad 
vocacy of the phonetic instead of the “flash” 
method for remedial purposes, but diplo 
matically straddles the educational fence as 
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follows: “The problem of educational m 


struction in reading is to find the methods 
develop skill in 
1 he 


problem of remedial instruction in reading 


which are best adapted to 
reading in the majority of children. 


is to find a possible method of learning tot 
those children who have never been able to 
learn to read by methods adapted to the 
A little Monroe “Al- 


though some methods which we have used 


group.” later says: 
simulate at first a mechanical approach to 
reading, we have not discarded them on that 
basis if they brought measurable improve 
ment in reading without sacrificing compre 
hension.” And again: “Although 1t 1s desir 
able to be a speedy reader, it ts better to be 
a slow reader than a nonreader ; although 
it is desirable to be able to recognize large 
thought units, it is better to read sentences 
word by word, or words sound by sound, 
than not to read them at all; . . . although 1 
is desirable to obtain meaning without the 
awareness of mechanics, it 1s better to get 
the meaning by mechanical steps than not to 
get the meaning at all.” 

The claim was of course made that to be 
taught to read by the “flash” method was to 
avoid reading “word by word” or ‘sound 


by sound”; that it was “to obtain meaning 


without awareness of mechanics.” Some of 
the fastest readers that I have ever known 
were certainly taught by the phonetic route, 
and, in spite of all its mechanical procedures, 
I suspect that they have profited by early 
formation of habits of precision in detail 
The truth of my impression appears to be 
supported by Monroe’s own statement that 
“Reéxaminations of children taught by pho- 
netic methods show that, after the initial 
start in reading is made, the children become 
more and more like normal readers. The se« 
ondary links . . . become less in evidence and 
tend to disappear. Speed of reading develops 
gradually without specific pressure. Words 
are grouped into phrases and larger thought 
units. Thus, it appears that the child 
ultimately builds up an organization of re 
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sponses which ts very similar to the usual 
reading performance ot unselected children.” 

An encouraging comment by those taking 
part in remedial training of children who 
cannot read is that, after development ot the 
power to read, the general behavior of the in 
dividual often shows rapid and substantial 
improvement, The patient’s general psychol 
ogy, it appears, has benefited from relief of 
secret conflicts, inhibitions and humiliations. 

Considered in its sociologic aspects, the 
unsuccessful reader may perhaps be re 
garded as the largest educational problem 
of our day. Monroe,’ basing her conclusions 
upon a reading index established as normal, 
declares that 12 percent of the general popu 
lation may be considered as having reading 
defects. Many of these cases are severe, a 
moderate percentage borderline in charac- 
ter, some of them unable to become adjusted 
instruction; others are 


without corrective 


capable of carrying on their work without 
special help. 

Once the problem has become established 
in the individual, there is some prospect that 
the situation may be improved by instruction 
in small groups at the hands of sympathetic, 
intelligent, and well trained teachers. but 
in many instances individual instruction 1s 
urgently necessary. There are, of course, a 
number of cases in which either as a com- 
munity enterprise Or as a private undertak- 
ing the attempt becomes uneconomic in the 
sense that the results cannot be regarded as 
compensating for the outlay in money and 
time 

Except in the earlier stages, and in rela 
tively favorable cases, parents, even if suit 
ably equipped as to personal and intellectual 
capacity and in the amount of leisure avail 
able. are often unequal to the task of reme- 
dial 


school teacher, even if she could spare the 


training. Unfortunately the average 
time, is also unsuited, or will at least require 
special training 

All this adds up to an enormous further 
expenditure in our school systems, The sub 
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ject appears to be one for required courses 
in all institutions for teacher training, par- 
ticularly as regards ability to diagnose early 
the existence of*the reading problem in the 
individual pupil, and to initiate steps toward 
correction of the trouble. 

It is a pleasure to recognize today in ele 
mentary schools, and in educational litera 
ture, some reaction toward adequate teach- 
ing of the reading skill. A recent work by 
Gray,” of the University of Chicago, under 
the tithe of On Their Own in Reading, pre 
sents an excellent course in pedagogic meth 
od as applied to this fundamentally impor 
tant subject. He declares that the “elaborate 
and extensive remedial programs in the in 
termediate and upper grades have been finally 
recognized for what they usually were 
evidence of failure to provide adequate de- 
velopmental reading programs in the cle 
mentary grades.” Gray criticizes as hasty 
and imperfect some of the reactions toward 
old mechanical methods, in that they do not 
give sufficient attention to the interest factor 
in teaching young children. He also points 
out that “Unfortunately, during the last 20 
years teachers have had very little prepara- 
tion for the teaching of word perception and 
especially of phonetic analysis.” 

One may perhaps be permitted to ask why 
a teaching method that appears so greatly 
to increase the incidence of reading failures 
should have been so long persisted in. To 
the average person it not un- 
reasonable to suppose that brief exposure of 


may seem 
the pupil's eyes and brain to a new word or 
group of words, without analytical prepara 
tion, would favor the very sorts of confusion 
as to spelling which are encountered most 
frequently in the poor reader, namely : faulty 
vowels, confusion between more or less 
similar consonants, and reversal of the se- 
quence of letters or words. The emphasis 
on speed rather than accuracy in the de 
velopment of this new skill must surely in 
crease the subconscious sense of defeat and 
conflict in the child's mind, to be followed 


by failure in further efforts 
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It is a common experience to find children, 
even before entering school, eager for acqui- 
sition of the ability to read. But the children 
are subjected to the complications and ineffi- 
ciencies of group, instead of individual, teach- 
ing. In spite of the fact that most mothers 
are not professionally trained for the task, 
is there not good ground to suppose that the 
sympathetic bond between mother and child, 
and the fact that the instruction and help 
afforded by the mother are individual in 
character, create as a rule more favorable 
conditions for the first steps toward reading 
and the comprehension of the forms of 
words ? 

Some workers in this educational problem 
lay stress upon the idea that not all children 
reach at the same age the degree of intel 
lectual development at which the reading 
skill may be acquired. But I believe the 
eagerness of most small children to busy 
themselves with the drawing of letters and 
words speaks against the general importance 
of this argument. I have never hesitated to 
encourage mothers to teach their children 
the letters before the usual primary-school 
age, and I have never experienced any re 
action which seemed to speak against this 
practice. | have even wondered whether it 
might be well, on account of the benefit to be 
derived from individual instruction, to form 
classes in which young mothers might learn 
how to instruct the preschool child in the 
elements of reading. 

Orton’ very properly argues that no child 
of average intelligence or better, with tangi 
ble evidence of a reading difficulty, should 
be allowed to continue into his second year 
in schooling without an analysis of his con 
dition, Special measures should be instituted, 
if necessary, “before he suffers the emotional 
disorders and language deficits which are 
usually cumulative from this time on.” 

Emphasis by ophthalmologists upon the 
need for return to older and more mechanical 
methods is well supported in the discussion 
of Rychener’s’ interesting paper before the 
American Academy of Ophthalmology and 
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Otolaryngology last year. The author him 
self, after remarking that educators are be 
ginning to change their about the 
efficacy of the modern type of reading in- 


minds 


struction, and that many of them now believe 
it desirable to go back to the phonetic meth- 
od, goes on to quote the statement of one 
third-grade teacher that his school’s reading 
disability problems had markedly decreased 
since reverting to the old phonetic method of 
training in the first few grades. 

Ability to read is one of the most impor 
tant skills to be acquired in intellectual de- 
velopment. Once the opportunity for an easy 
approach to this skill has been lost, the psy- 
chologic hindrances thus created may be fatal 
to advanced progress. Instead of reading 
being a pastime, it becomes a dreaded task. 
In later years, professional ambitions are 
thwarted, undesirable emotional reactions are 
created, personality is distorted. 

The ophthalmologist has many opportu- 
nities for giving advice in regard to this 
problem. He will do well to entertain the 
problem in his consciousness and in his per- 
sonal reading. Brilliant remedial success is 
claimed by workers using somewhat different 
methods of approach. The most conspicuous 
basis of these successes is probably the fact 
that they were largely attained by individual 
attention to the child. It seems emphatically 
desirable to recognize the problem as early 
and as fully as possible in the life of the in 
dividual, and there is much to be said for 
reversion, in the early school grades, to meth 
ods and principles which were for a while 
too readily discarded as old-fashioned, me 
chanical, and unscientific. 

The special department of medicine in 
which this society has played so important a 
part has not only the right but the duty to 
express itself with regard to the reading 
problem. In his able discussion of Rychener’s 
paper before the Academy, Kronfeld called 
attention to a special study on this subject 
which, in 1941, was presented by Angus 
MacLean to the Washington postgraduate 
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course. In that presentation MacLean sug 
gested that children with special reading dis- 
ability would gain if instead of the usual 
“look and method another teaching 
method could be made available to them. 
Kronfeld remarks that so far as he knows 
that recommendation has not been followed 
by any school board in the United States. 
The following general conclusions seem 


see” 


justified : 

1. Refractive errors play a relatively small 
part in the problem of the poor reader, al 
though they should still be kept in mind as 
one basis for the early inhibitions of child 
hood. 

2. Acquirement of the ability to read well 
is still the most important purpose of the 
first 2 or 3 years of school, and failure to 
acquire this basic skill at the proper time is 
a cause of limitation and failure in later lines 
of endeavor. It affects the whole life of the 
individual. 

3. It is essential to recognize the existence 
of the reading problem within the first year 
or so of schooling, and to take steps prompt- 
ly toward its correction, by whatever method 
of group or individual instruction may prove 
necessary or advisable, but with special em- 
phasis on ability to recognize at first letters 
and their phonetic values, and later the 
analytic details of syllable and word struc- 
ture. 

4. As regards many children, perhaps the 
great majority, it is probable that an impor- 
tant mistake has been made, for the past 
quarter century or more, in too wide a depar 
ture from the old more or less mechanical 
methods of teaching word structure and 
recognition. The most practical approach to 
educational economy in acquirement of the 
reading skill includes not merely an attempt 
to correct failures already more or less firmly 
established but the use of teaching method 
which will as far as possible avoid creation 
and fixation of reading failures in each new 
school generation. 

1276 Emerson Street (3). 
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STUDIES OF THE EYE IN OLD AGE* 


Il. Hote tn 
L. 


MACULA: 


A. 


A 


CLINICO-PATHOLOGIC STUDY 


Kornzweic, M.D., anp Morrts Fevostern, M.D. 


New York 


The pathogenesis of cysts and holes in the 
macula has been well summarized by Duke- 
lider’ and Elwyn.? The original reports of 
lessig® and Ivanoff*® stressed the process 


of cystoid formations in the retina, referring 
especially to those near the ora serrata, The 
formation of cysts and holes in the macular 
region has been discussed by Noyes,® Haab,’ 
Pagenstecher,'® Dufour and 
von Szily,"* 


Kuhnt,* Fuchs,® 
Purtscher,™ 


Chey all stressed the role of 


and 
trauma and contusion to the eyeball as a con- 
tributory and etiologic factor. Nontraumatic 
holes in the macula are much less common, 
3 in 27 of the Haab’ and 


only cases 


Ogilvie’ series. 

The 
macula of the nontraumatic type are believed 
to be due to deg nerative changes, the aging 
de 


causes of cysts and holes in the 


process, chorioretinitis, pigmentary 
generation of the retina, renal retinopathy, 
and detachment of the retina. Toxins liber- 
ated by inflammation in the anterior segment 
of the eye are also included as causative fac- 
tors by Fuchs,® de Schweinitz,'’ Zeeman," 
Vogt,” Arnold," Samuels,”*? and Wolff.” 

The process whereby cystoid spaces are 
first produced in the outer plexiform layer 
of the retina and then enlarge and coalesce, 
gradually leading to a complete breakdown 
of the tissue and the formation of a hole, 
has also been fully understood and described 
by the many writers on this subject, espe 
cially in the interesting and exhaustive 

* Presented before the New York Society for 
Clinical Ophthalmology, February 7, 1949. From 
the Ophthalmological Service of the Home for 
Aged and Infirm Hebrews of New York City. 
This study was made possible by a grant from the 
Research Fund of the Home for Aged and Infirm 
Hebrews. The first study on this series, “Occlu- 
sion of the central retinal artery,” appeared in 
the AmerIcAN JOURNAL OF OPHTHALMOLOGY, 
31:1421 (Nov.) 1948 


243 


papers of Coats,** Zeeman,’*"* and Sam- 
uels.** Most of the pathologic reports, how 
ever, are based on eyes that were removed 
for other causes, such as prolonged inflam 
matory disease, phthisis bulbi, tumor, or se 
vere injury. 

In the case to be reported, both eyes were 
obtained shortly after death and were free 
from other pathologic lesions. Since this 
case presented unusual opportunities for 
clinical and pathologic correlations, and 
seemed to clarify the problems of patho 
genesis, it is deemed worthy of report in 
detail. 

CASE REPORT 
History 

The patient, N. C., a man, aged 64 years, 
was admitted to the Home for Aged and 
Infirm Hebrews in July, 1946. The diag- 
nosis On admission was hypertension, bron 
chial asthma, generalized arteriosclerosis, 
and arteriosclerotic heart disease. An X-ray 
study of the chest, taken at that time, re- 


vealed pulmonary congestion, early bronchi 


ectasis of both lower lobes with chronic 
pneumonitis, The blood sugar was 83 mg. 
percent, and the blood urea, 14.8 mg. per- 
cent. The asthmatic attacks were later con- 
sidered to be cardiac in origin. 

On December 19, 1946, an eye examina- 
tion was done. The vision in the right eye 
was 20/40 with correction. The vision in 
the left eye was finger-counting at two 
feet and could not be improved. The lids 
were normal. The conjunctivas were mod 
erately injected and slight epiphora was pres- 
ent. Pupillary reactions to light and accom 
modation were normal. The media were 
clear. 

The right fundus showed a normal optic 
disc. The arteries were tortuous and nar- 


rowed, The macular region was stippled, 
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1 (Kornzweig and Feldstein 


The clear area (‘ 
iefly the outer plexiform layer, and part of the 
cell layer is thinned, and the internal limiting membrane ts 


Fig 
right eve 
involves cl 
lavers. The ganghon 


frayed. 


2 (Kornrweig and Feldstein) Cross-section 
eve The cystoid 
All the layers are m 
membrane and 


Fig 
through the macula 
area (C) is mucl 
volved, except the 
the cone processes The imner 
thin strand of tissue at the 
nuclear layer. The internal limuting membrane, the 
nerve-fiber and ganglion-cell layers are mnussing 


internal to the inner wall 


the 
larger 
outer hmuting 
the cyst is a 


internal 


wall ot 
level of the 


}. Cross section through the macula of the 


) is the peripheral part ot the cystoid degeneration 
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It 


outer and inner nuclear 


and Feldstein). Cross section 
through the macula of the right eye. The inner 
the cyst is ruptured. All that remains to 
evst into a hole in the macula is the 
the outer limiting membrane and the 
the cone processes 


Fig. 3. (Kornzweig 


wall of 
convert the 
atrophy of 
remnants 
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but otherwise normal. No hemorrhages or 
exudates were present. In the left eye, the 
disc was normal and the arteries showed 
the evidence of arteriosclerosis, namely, nar- 
rowing, alteration of caliber, and increased 
tortuosity. In the macular region a large, 
well-defined hole was seen, measuring al- 
most one-half the diameter of the disc, and 
surrounded by small areas of yellowish exu- 
date. 

Shortly thereafter, the patient’s general 
condition deteriorated, and he became a per- 
manent infirmary case with constant dysp- 
noea, He was maintained on digitalis therapy 
with occasional injections of mercurial diu- 
retics. In November, 1947, he developed 
bronchopneumonia and died on November 
21, 1947. 


PosTMORTEM FINDINGS 


1. Pulmonary embolism to the right mid- 
dle and right lower lobes with infarction. 

2. Hemorrhagic bronchopneumonia, right 
middle lobe. 

3. Acute fibrinous pleuritis, right middle 
lobe, right lower lobe. 

4. Marked pulmonary emphysema 

5. Patchy pulmonary atelectasis and con 
gestion. 

6. Arteriosclerotic coronary heart disease : 
(a) Old myofibrosis with aneurysm forma- 
tion of the posterior wall and septum of the 
left ventricle; (b) marked hypertrophy and 
dilatation of both ventricles; (c) marked 
calcific coronary arteriosclerosis with nar 
rowing. 

7. Moderate aortic arteriosclerosis, 

8. Congestion of the liver, spleen, and 
kidneys. 

9. Acute hemorrhagic cystitis. 

Both eyes were removed at the time of 
autopsy, 10 hours after death. They were 
placed in Bouin’s solution and prepared in 
the usual way. They were embedded in 
paraffin, however, and stained with the Mal 
lory trichrome technique. Numerous sec- 
tions through the macula in each eye were 
made. 
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PATHOLOGIC REPORT 


The right eye shows a large cystoid de- 
generative area in the macular region ( Figs. 
1, 2, and 3). Almost all the layers of the 
retina are involved. Still intact is the outer 
limiting membrane with a few cone proc- 
esses attached to it. The widest part of the 
cyst is in the external plexiform layer. The 
internal nuclear layer is still continuous 
through a narrow strand of tissue, which is 
ruptured in one section. The internal limit- 
ing membrane can be identified up to the mar 
gin of the cyst and then disappears. No fluid 
or debris is seen in the cyst cavity. 

The left eye shows a complete gap of all 
the layers of the retina in the macular re 
gion (fig. 4). This is the true hole in the 
macula and it measures 0.7 mm. in diameter. 
The edges of the retina surrounding the hole 
are rather sharply defined and rounded. The 
retina beyond the hole is fairly normal; a 
few small spaces are seen in the external 
plexiform layer. There is a space between 
pigment layer and retina which would ap 
pear to indicate the presence of a detach 
ment in this region, but this may be an arte 
fact. The pigment layer is intact throughout 
The choroid is normal, the arteries show a 
moderate degree of thickening of the media, 
but the endothelial lining of the blood vessels 
is intact. 


DISCUSSION 


There are several interesting points de 
serving of comment 

The right eye, at the time of examination, 
11 months before death, had a vision of 
20/40 with correction. Stippling of the 
macula was noted, but there was no evidence 
of cystic degeneration. Fundus examination 
with red-free light, as recommended by 
Vogt,”” was not done, In the interval be 
tween the examination and death, the macu 
lar region had undergone this rather marked 
cystoid degeneration, just short of complete 
disintegration, with the formation of a hole 

The left eye, which already had a hole in 


the macula, had remained stationary. The 
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surrounding retina showed none or very 
slight evidence of deterioration. There was 
no history of injury or inflammation in 
either eye, before or during the stay in the 
hospital, The patient did, however, have nu 
merous asthmatic attacks, and suffered from 


is led to believe that the nutrition to the 
macular region is dependent almost entirely 
upon the retinal circulation 

This occurrence of a cystoid degenera 
tion in one eve and a hole in the macula ot 
the other eve of the same patient has been 


Fig. 4 (Kornzweig and Feldstem). Cross section through the macula of the lett 


eve. There is a complete gap in the retina, » volving all the layers, ! g 
The edges ot the hole are rout ded, due t shrinkage an 


hole in the macula (H) 


torming a truc 


traction on the internal limiting membrane which pull it outward until it 1s almos 


continuous with the external limiting membrane. The ne 
to be intact, except for some small spaces in the exter? 


ighboring retina appears 


il plexiform layer that ma 


he artefacts. The pigment laver and choroid are normal 


cardiac decompensation the last few 
months of life. 

The sharp, rounded margins of the hole 
in the left macula were caused by shrinkage 
and traction on the internal limiting mem 
brane which pulled it outward until it was 
almost continuous with the external limit 
ing membrane, This traction was exerted 
undoubtedly through Mueller’s fibers which 
unite the two limiting membranes. The reti 
nal circulation, which was inadequate for 
the macular region, was just sufficient to 
maintain normal nutrition in the paramacu 
lar area. This accounts for the relatively 
healthy region around the tear. The pigment 
laver, choriocapillaris, and choroid immedi 


ately subjacent to the hole were intact. One 


noted clinically, but has not been reported 
pathologically. lo our knowledge, this ts the 
first such report, and it tends to corroborate 
the theory of the int rrelation of these two 
pathologic processes. Cystoid degeneration 
precedes the forn ation of hole in the macula 
In this patient this process ts secondary to 
local and general vascular change superim 
posed possibly on the changes of senescence 
No evidence of inflammatory disease was 
seen around the macula or in the anterior 
segments of the eye. There is no sign of 
injury to either eve 

The two areas of the retina most prone 
to cvstic changes are the macular region and 
the ora serrata. In these places the retinal 


circulation is poorest and hence the tissues 
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are most readily affected by local and general 
bodily changes which impair the circulation 
and cut down nutrition to the affected areas. 
It is assumed that these changes are second- 
ary to the gradual obliteration of the small 
retinal arterioles which supply these regions, 
as described by Vogt and stressed by Elwyn. 

Such obliterated vessels were, however, 
not seen in these sections, Whether this ts 
a purely fortuitous occurrence which hap 
pens to affect the arterioles im the macular 
region, or whether it is due to an inherent 
predisposition to such change, is not known. 
Certainly the frequency with which hole in 
the macula occurs in both eyes would tend 
to favor the latter theory 

The value of routine postmortem exami 
nation of the eyes of the aged is emphasized 
by this paper. The usual and the unusual 
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findings in the eyes of old people may thus 
be studied and correlated with clinical ob 
servations. Such a project has been under 
way in this institution for the past four 
years. The observations made on the first 
100 cases will form the subject of a report 


now in preparation 


SUM MARY 


Clinical and pathologic studies of the eyes 
of a 64-year-old man are herewith presented 
Simultaneous occurrence of hole in the 
macula in the left eye and evstoid degenera 
tion of the macula in the right eye is de 
scribed and discussed as to cause, patho 


genesis, and relation to general bodily 


changes 
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HOLE IN THE MACULA 


Leo J. M.D., anv Maurice M.D. 
Detroit, Michigan 


ivanhoff, in 1865, first described cystoid 
spaces as arising where the supporting struc 
ture of the retina is the weakest, that is, in 
the inner portion of the outer nuclear layer 
and in the inner nuclear layer. The cysts 
arise by rarefaction of the nervous elements 
of the retina and are usually associated with 
changes in the capillaries 

Cystic degeneration may occur anyw here 
in the retina, but it has a special predilection 
for the periphery of the retina and the 
macula because these two areas are the thin 
nest anatomically and are comparatively 
poorly vascularized The cystic spaces, which 
are full of edematous fluid, are formed in 
the macular, retinal layers, When the cysts 
rupture, they produce a depression in the 
central area and, if the entire thickness of 
the retina is involved, a complete macular 
hole is formed. The usual sequence of events 
in delaved formation of hole in the macula 
‘s early evidence of edema, cystic degenera 
tion of the macula, rupture of the cysts, and 
hole 

Verhoeff states that hole in the macula 


formation at the macula 

is always preceded by cystic degeneration 
Samuels says that a special type of cavity 
develops at the fovea because there are no 
supporting fibers of Mueller to confine the 
edematous fluid and that the result ts the 
formation of large globular cystic lesions 


wt the macula. The macular region is the 
most delicate, the thinnest, and the most 
highly organized area of the retina, and 


these characteristics make tt extremely sus 
ceptible to edema and cystic formations 

The hole at the macula is usually about 
one-third to one-half the size of the disc 
The retinal vessels exhibit varying degrees 
of arteriolar spasm. This is evidenced by 
localized constrictions with reduction of the 
lumen of the vessels to about one third of 
ratio between ar 


their normal size The 


terioles and veins is about 1 3 and is evi 


denced by a narrowing and increased bril 
liancy of the central light reflex stripe. 
The escape from the circulation of fluid 
causing edema is usually an indication of en- 
dothelial, capillary, or tissue damage. When 
the capillary permeability is increased, edem 
fluid escapes to the This 
leads to the formation of exudates and even 


atous tissue. 
tually to the escape of formed elements of 
the blood in the form of hemorrhages. Early 
changes of this type are reversible, but the 
later. more advanced changes are not re 
versible. 

The edematous process is usually first 
seen in the nerve-fiber layer where the ma- 
jority of blood vessels lie. The nerve fibers 
are surrounded by potential spaces which 
readily become edematous. Cystic spaces ap 
pear readily in the ganglion cell layer, push 
ing the ganglion cells into the distended 
spaces, and this development is the fore 
runner of formation of hole in the macula 

In injuries to the eye such as contusions, 
perforations, wounds, and contrecoup, the 
macula and fovea are the most vulnerable 
Traumatic edema of the retina or (commotio 
retinae) is the result of sudden violent force 
transmitted from the anterior segment of the 
globe to the posterior pole. In this condition 
the macular area becomes milky gray with a 
redder area at the center. The radiating circ 
ular light reflex around the macula is indica 
tive of the presence of edematous fluid under 
the internal limiting membrane. When a hole 
is formed, it gives a punched out appearance 
so that the dark red granular choroid is oph 
thalmoscopically visible. 

Duke-Elder states that edema following 
contusions to the globe depends upon sud 
followed by 


vasodilatation, It is always most pronounced 


den vasoconstriction extreme 
at the macula, where it is typified im trau 
matic retina, an edematous condition which 


clears up after a few davs 
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Our experience in an Army general hos 
pital and eye center where patients with 
more severe trauma (due to high-speed ve 
differs from 


cases, the 


locity missiles) 
Duke-Elder’s. In 
around the macula did not readily clear up. 


were seen, 


our edema 
According to the many field records we have 
reviewed, these patients were seen immedi- 
ately after injury and did not then have a 
hole in the macula; instead they had edem- 
atous retinas with fair vision ranging from 
light perception to 20, 40. Eventually, in 
from 1 to 4 months, they developed com- 
plete hole in the macula and of course had 
only peripheral vision. 

After reviewing the field records and ex- 
amining many patients who had suffered 
war and bombing injuries to the eyes, we 
were impressed with the frequency of edema 
of the retina and spasm of the retinal ves- 
sels. It seemed to us that these cases could 
be classified as vascular injuries. 

When the eyeball and the retinal vessels 
are subjected to direct trauma, contusions, 
or the near impact of explosive fragments, 
the retinal vessels go into spasm and may 
keep up the spasm for many hours, even 
many days. The retinal arterial spasm so in 
We have ob 


served marked attenuation of the blood col 


duced is usually quite severe. 


umn in the retinal arterioles and, in a few 


patients, the main large arteries appeared 


as fine thin strings 3 or 4 months after in- 
jury. 

Patients who immediately after injury 
hole 
be helped. But patients with edema of the 


show formation at the macula cannot 
retina following injury may develop hole in 
the macula at a later time. These patients 
should be given the benefit of intense vaso 
dilatation therapy in an attempt to prevent 
complete hole formation at the macula. 
Salzman, in 1919 
with holes in the macula among 2,400 war 


found eight patients 


injuries. We have seen 14 patients with 
complete hole formation among 3,600 war 
We have also seen eight patients 
at the macula 


injuries 
with delaved hole formation 
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and preservation of partial, useful central 
vision among 3,600 war injuries 

In 10 of the 14 patients who had an im 
mediate complete hole at the macula, concus 
sion blast was the cause. (Lagrange, cited 
by Doherty, defines “blast” as a disturbance 
of atmospheric pressure in the neighborhood 
of detonation of a high explosive missile. 
Two phases are present, a sharp phase of 
positive compression which is followed by 
a larger phase of rarefaction or negative 
pressure. ) 

The other four patients with immediate 
hole formation at the macula received severe 
unilateral wounds of the facial bones, and 
the eye injury was always on the same side 
as the facial injury. In these cases there was 
an accompanying traumatic chorioretinitis, 
also on the same side as the injury. One case 
of bilateral hole formation at the macula was 
seen, This was in an airman who made a 
forced landing. 


CASE REPORTS 


Two of the eight patients with delayed 
hole formation and three of the 14 with im 
mediate hole formation are being reported. 


Case 1 


History. On November 29, 1944, while in 
action near Aachen, Germany, H. R., a 29 
year-old sergeant, sustained injuries to the 
right cheek and fracture of the right zygo 
matic arch when an 88-mm. enemy shell ex 
ploded close by. Immediately following in 
jury, he complained of blurred vision in his 
right eye. This patient was returned from 
the E.T.O. four days after his injury. 

Ophthalmic examination showed the an 
terior segment to be clear, but fundus ex 
amination disclosed an edema of the macula 
with a radiating, circular reflex around the 
macula, 

Vision was: O.D., 20/400, J7, not cor- 
rectible; O.S., 20/30, Jl, correctible to 
20/20, Ji. The patient was immediately 
given vasodilators and, in about one month, 
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vision in the right eye had improved from 
20/400 to 20/60 

After about four months of vasodilator 
therapy, the edema of the macula subsided, 
but the macular area showed increased pig 
mentation, At this time, no spasm of the 
retinal vessels was seen, Visual images, how 


Fie, 1 (Croll and Croll), Complete hole in the macula, immediate formation 


ever, appeared smaller in the right eye. Mi 
cropsia, a common occurrence with macular 
damage, is caused by separation of the visual 
clements, 

If this patient had not received prompt 
vasodilator therapy, a complete hole forma 
tion might have developed at the macula. 


Case 2 


History. C. J. J., a first lieutenant, aged 
24 years, was injured in France on July 28, 
1944, when his jeep struck a land mine. He 
suffered multiple injuries and fracture of 
the left facial bones and zygomatic arch 

Ophthalmic report. L.E.: Vision was 
20/200, J7. There was commotio retinae 
and marked edema around the macula. The 
right eye was normal in all respects. 

Vasodilator therapy was started immedi- 
ately and continued for about 30 days. When 
seen 89 days after injury, vision in the left 
eve was 20/70, J6, correctible to 20/20 
lhe macula showed a sharply outlined area, 
about one-third the size of the disc, and dis 
organization of the macular pigment. There 
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was slight constriction of the superior and 
inferior macular vessels. 

Although this patient may develop a com- 
plete hole in the macula, early and intensive 
therapy with vasodilators has improved me- 
tabolism of the macular area and has delayed 
hole formation at the macula. 


Case 3 


History. A 29-year-old white private was 
in a slit-trench near a pillbox near Aachen, 
Germany, on October 6, 1944, when an ene- 
my mortar shell hit the pillbox. He sustained 
injuries to the right eye, right shoulder, and 
right jaw. 

Eye findings. After evacuation to the 
United States, an 0.5 by 0.5 by 0.5 mm. 
magnetic foreign body was removed from 
the sclera under the insertion of the internal 
rectus muscle. Vision in the right eye was 
6/400, not correctible. 

The vitreous was cloudy due to hemor 
rhage. There was a sharply outlined, circu- 
lar, dark-red spot at the fovea and a 
punched-out hole at the macula. The hole 
was about one-fourth the size of the disc 
and was surrounded by an indistinct halo 
with radiating white streaks, indicating 
edematous fluid. 

This hole at the macula appeared im 
mediately following injury. The edema 
around the macula persisted for about four 
months. The superior and inferior vessels 
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were constricted, The left eye was normal Case 5 


in all respects. 


Case 4 


History. On August 15, 1944, this white 
soldier, aged 25 years, suffered penetrating 
wounds of the face and right eye when 
his landing craft struck a land mine, near 
Toulon, France. He was transferred to the 
21st General Hospital where vitreous hemor 
rhage and hole at the macula were recorded. 
He was immediately evacuated to the Zone 
of the Interior 

Ophthalmic findings. Vision was: O.D., 
10/200, JO, not correctible; O.S., 20/20, 
J1, normal in all respects. 

Heavy, fluffy exudates due to hemorrhage 
were present in the vitreous of the right 
eye. At the macula, there was a hole about 
one-third the size of the disc, The dark-red, 
granular surface of the choroid was readily 
seen. The edges of the hole were clear, dis 
tinct, and surrounded by a circular light 
reflex, indicative of edematous fluid. 

Five months later the edema still per 
sisted. The superior and inferior macular 
vessels were markedly attenuated, probably 


History. While in Germany, on Septem 
ber 17, 1944, this white soldier, aged 32 
years, was injured when an 88-mm. shell 


Fig. 2 (Croll and Croll). Hole in the macula, 
delayed formation, giving a cystic appearance 


exploded close to him. He immediately com 

plained of blurred vision in the right eye. 
Ophthalmic 

O.D., light perception and projection, not 


examination, Vision was: 


Fig. 3 (Croll and Croll). Hole in the macula, a large, delayed, and 
uneven formation of cystic spaces 


the result of persistent spasm. Vasodilator 
therapy was instituted and the edema dis- 
appeared in two weeks. 


correctible ; ©).S., 
spects. 


There was a hole in the macula of the 


20/20, normal in all re 
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right eve with a circular dark area about 
one-third the size of the disc. Surrounding 
the hole was a radiating, circular light re- 
flex indicative of edema of the retina at the 
macula 

Four months after injury, the edema still 
persisted, Vasodilator therapy was started, 
and the edema subsided in three weeks. The 
inferior and macular small vessels were at 
tenuated. 


OMMENTS 
In the 22 

damage, no retinal detachments were seen 

and only one instance of bilateral hole at the 


patients who suffered retinal 


macula was observed. 


THERAPY 

The vasodilator treatment given to these 
patients varied considerably, However, the 
therapy carried out at the eye center was: 

1. A psychiatric consultation was obtained 
and an attempt was made to allay the sol- 
dier’s fears 

2. Phenobarbital (0.5 gr., 3 times daily) 
was given. 

3. No smoking. This rule was rigidly en- 
forced 

4. Erythrol tetranitrate (Merck) (0.5 gr. 
every four hours) was given in an attempt 
to get a mild, gradual, prolonged vascular 
dilation 

5. Nitroglycerine (1/100 gr. under the 
tongue twice daily) was ordered, 

6. Sodium nitrate (100 mg.) was admin 
istered by subcutaneous injection. 

7. Typhoid vaccine was given in small 
doses, 10 to 15 million organisms, by vein 
every third day, causing a slight rise in tem- 
perature and subsequent vasodilation of pe- 
ripheral vessels, 

8. Ten ce. calcium gluconate (10 percent) 
were given daily for the first seven days be 
cause calcium is said to decrease the per 
meability of the capillaries 

9. Atropine sulphate (1 percent) was ad 
ministered twice daily to keep the eve at rest 
ind for better observation of the fundi. 


10. Histamine was given 


in an attempt to 
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obtain more prolonged vasodilation and more 
mg. 
of histamine diphosphate) is placed in 250 
cc. of normal saline, and given intravenously 


rapid improvement. Histamine (0.275 


very slowly, 16 to 18 drops per minute, so 
that it takes about four hours to give the 
250 cc. If it is given too rapidly the patient 
will complain of headache, On slowing up 
the rate of infusion, however, the headache 
readily disappears. 

Blood pressure readings were taken be 
fore histamine was administered and every 
half hour while giving it. Although all of 
the patients stated that they could see better, 
the 
fundus picture. Histamine was given twice 
weekly to the patients for 6 to 8 weeks, as 
deemed necessary. 

The entire treatment as outlined was car- 


there was no demonstrable change in 


ried out for a minimum of two months and 
a maximum of three months. Prolonged and 
constant vasodilation is difficult to obtain and 
probably not desirable unless it can be well 
controlled. 

Cystic formation at the macula, without 
rupture and with no hole formation, gives 
rise to distorted images. All patients who 
have been exposed to severe blasts are ex 
amined for evidence of micropsia and ma 
cropsia, by having them look at a dot placed 
in the center of a staff of parallel lines. 

CONCLUSIONS 

1. Fourteen cases of complete hole forma 
tion of the macula were seen among 3,600 
war casualties. 

2. Eight cases of delayed hole formation 
were seen among 3,600 war casualties and 
all of them have retained useful vision to 
date. All of the eight patients received vaso- 
dilator therapy. 

3. Two cases of delayed hole formation 
and three cases of complete hole at the 
macula are reported. These patients received 
intensive vasodilator therapy 

4. One case of bilateral macular hole was 
seen, 
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PHE HISTOCHEMICAL LOCALIZATION OF CHOLINESTERASE 
IN OCULAR TISSUES* 


Georce B. Px.D., anp Jonas S. Frrepenwarp, M.D. 
Baltimore, Maryland 


In a previous publication,’ we have re- 


ported a histochemical method for localiz 


ing cholinesterase activity in tissues, The 
substrate employed, acetyl-thiocholine, was 
found to be hydroly zed by both specific and 
ne mspecitic cholinesterases at a greater veloc 
ity than acetylcholine ; therefore, the sites of 
both types of enzyme are visualized. 

Frozen sections or teased muscle prepara 
tions are incubated for varying periods in a 
medium containing acetyl-thiocholine (0.004 
M.) and copper glycinate (0.002 M.), buf 
fered to a pH of approximately 8.0 and 
saturated with copper thiocholine. 

As the substrate is hydrolyzed to thiocho 
line by the cholinesterases present, copper 
thiocholine is precipitated, which is con 
verted to copper sulfide by subsequent treat 
ment with ammonium sulfide. The amor 
phous dark brown deposits of copper sulfide 
thus indicate the presumptive sites of en 
zymatic activity. In control preparations pre 
viously treated with 0,001 M. di-isopropy! 
fluorophosphate, an irreversible cholinester 
ase inhibitor, the typical staining does not 
appear. Findings in several mammalian tis 
sues were described and illustrated. 


*From The Wilmer Ophthalmological Institute 
of the Johns Hopkins University and Hospital 
This work was supported by the National Institute 
of Health, John and Mary Markle Foundation, 
and Chalfant Fund. Presented at the 18th scientific 
meeting of the Association for Research in Ophthal- 
mology, Philace Iphi 4 Jun e, 1949 


EXPERIMENTAL STUDY 

This technique has proven unsatisfactory 
for the ciliary body and retina of the albino 
rabbit because of their greater friability. 
The following modification has therefore 
been employed in the present study. 

Immediately after killing the animals by 
the intravenous injection of air, the eyes 
were enucleated and bisected sagittally. The 
retinas and the ciliary bodies were carefully 
separated from the surrounding tissues, leav- 
ing the iris attached to the latter, The reti 
nas were cut with fine scissors into strips 
measuring approximately 3 by 10 mm.; ra 
dial segments of the ciliary body and iris 
were similarly prepared, These portions of 
tissues were then treated in the same manner 
as were frozen sections in the original 
method. 

Incubation in acetyl-thiocholine was ex 
tended to periods of 1 to 3 hours, and after 
being rinsed and treated with (NH,),S, the 
tissues were fixed in formalin, dehydrated, 
and sectioned in paraffin at seven micra. Sec 
tions were mounted both without counter 
staining after with 
hematoxylin-eosin or cosin alone, Although 


and counterstaining 
the prolonged incubation periods permitted 
a greater degree of autolysis to occur, the 
architectural structure of the tissues was 
fairly well preserved. 

In the retina (figs. 1 and 2), cholinesterase 
activity appeared to be greatest in the inner 
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1 (Koelle and Friedenwald) Prag res counter Fig. 2 (Koelle and Friedenwald), Retina, no 
stained with hematoxylin-eosin (600) counterstaining (600). 


Yen 


Ciliary muscle, Fig. 4 (Koelle and Friedenwald). Base of 
« 600) counterstaining (125). 
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Fig. 5 (Koelle and Friedenwald). Cihary process, 


counterstained with hematoxylin-eosin (> 600) 


nuclear layer and the immediately adjacent 
portions of the plexiform layers. The heavi 
est concentrations were noted in the hort 
zontal and bipolar cells. Evidence of isolated 
centers of enzyme activity was noted in the 
remainder of the plexiform layers and 
around the ganglion cells 

Sections of the ciliary muscle (fig. 3) re 
vealed dittuss 


and their nuclei 


staining of the muscle fibers 
The fibers on the posterior 
surface of the iris (fig. 4) and in the walls 


vessels were heavily stained (fig. 4) 


of the 
In the ciliary processes (figs. 5 and 6), cho 


ippeared to he concen 


linesterase ictivity 


G. B. and Friedenwald, J. 5 \ histochemical method for localizing cholinesterase 
& Med., 70 1949 


OGAN (Boston): At one time 


Dr. Davin 
previously, when I had occasion to talk with 
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Fie. 6 (Koelle and Friedenwald). Ciliary process, 
no counterstaining (000) 


trated between the two layers of the epi 
thelium, suggesting that the enzyme might 
play some role in the secretory process, The 
heavy precipitate noted throughout the stro 
ma and within the vessels in the ciliary mus 
cle apparently represents whole and frag 
mented erythrocytes, which are known to 
contain specific cholinesterase. 

Studies are being conducted at present to 
distinguish between specific cholinesterase 
and nonspecitic esterases at these and other 
locations 


The Johns Hopkins Hospital (5) 


Dr. Koelle, | mentioned the apparent con 


tradiction between what he found and what 


i 


activity. Pro 
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Anfinsen found when he determined cholin- 
esterase by a different technique. 

| would be interested in asking Dr, Koelle 
if he can resolve this apparent contradiction. 

Dre. Koetre: Would you mind repeating 
what that contradiction was ? 

Dr. CoGan: Anfinsen, whose papers we 
cited to you a few months ago, had used 
quite a different technique in determining 
cholinesterase, and found it was concen 
trated or represented almost exclusively in 
the internuclear layers, and was not present 
in the nuclear layers of the retina. He con- 
cluded that it was localized at the synapsis, 
just contrary to what you find. 

As I understand it, your localization is in 
the nuclear layers of the retina. 

Dr. Georce B. ( Baltimore): An- 
finsen (J. Biol. Chem., 152 :267, 1944) de 
termined the localization of cholinesterase in 
the retina by subjecting horizontal sections 
to histologic analysis and titrimetric assays 
of enzyme activity. By this procedure he was 
able to show that the outer nuclear layer was 
devoid of significant cholinesterase activity, 
which is in keeping with our present find 
ings. However, he was unable to obtain di 
rect data on the activity of the inner nuclear 
layer since, as he stated, this layer was too 
thin to permit the isolation of cytologically 
homogeneous material. All his determinations 
on sections which included this laver showed 


high cholinesterase activity. Although he 
concluded the activity probably resided pri- 
marily in the adjacent synaptic layers, An- 
finsen’s results do not exclude the possibility 
of the inner nuclear layer’s also possessing 
high cholinesterase activity. 

The three-hour incubation period used 
in the present technique undoubtedly per- 
mits a marked degree of autolysis with con- 
sequent disruption of the normal architec 
tural pattern. It is conceivable that the syn- 
aptic regions in our tissues may have been 
partially destroyed and therefore appear to 
have less enzyme activity than is actually 
present. I think it is quite possible that the 
localization of cholinesterase activity is pri- 
marily in the region of the synapses, which 
raises the question as to where most of the 
synapses actually lie—out in the plexiform 
layers or in the immediate region of the 
bipolar cells. 

Dr. CoGan: Anfinsen’s localization was 
between the nuclear layers. He inferred they 
were synapses, but they were internuclear 
rather than nuclear.* 


* Subsequent to the above discussion, we have 
repeated the studies on the rabbit retina using a 
shorter incubation period (two hours). In the 
sections so obtained, cholinesterase activity was 
noted in both the inner and outer plexiform layers 
(more marked in the former), but again appeared 
to be highest in the region of the bipolar cells. 
George B. Koelle 


DEHY DROASCORBIC ACID—ASCORBIC ACID 
IN THE AQUEOUS HUMOR OF RABBITS* 


V. Everett Kinsey, Pu_D. 
Boston, Massachusetts 


The concentration of ascorbic acid in the 
aqueous humor is more than 10 times that in 
the blood plasma, indicating that a secretory 
process is involved in maintaining the con- 
centration gradient. Inasmuch as the level 
of this compound in the aqueous humor has 
been reported to be low when the lens is 
removed or damaged,' the suggestion has 
been made that it is the first oxidation prod 
uct of ascorbic acid (dehydroascorbic acid) 
which is secreted into the intraocular fluid 
rather than ascorbic acid itself, and that the 
dehydroascorbic acid is reduced to ascorbic 
acid by the lens.? The postulated transport 
mechanism for the dehydroascorbic acid is 
that the ascorbic acid from the blood is oxi- 
dized on the stromal side of the secretory 
boundary of the ciliary body from where it 
diffuses into the posterior chamber. Indirect 
evidence has been adduced from the role 
which ascorbic acid is thought to play in the 
secretion of aqueous humor by the ciliary 
body.” 

Dehydroascorbic acid is readily oxidized 
at body pH; however, there is considerable 
question as to the exact nature of the oxida- 
tion products. Ball® has reported that dehy- 
droascorbic acid has a half life of approxi 
mately two minutes at 37°C. and at body 
pH. Penny and Zilva* reported that de- 
hydroascorbic acid at pH 7.4 becomes ir- 
reversibly oxidized to 2,3 diketogulonic acid 
with a half life of less than eight minutes, 
and the 2,3 diketogulonic acid itself is de- 
stroyed at a rate corresponding to a half life 
of approximately 100 minutes. These obser- 
vations suggest that, if ascorbic acid in the 


* From the Howe Laboratory of Ophthalmology, 
Harvard Medical School. Supported in part by a 
grant from the Snyder Foundation. Presented at 
the 18th scientific meeting of the Association for 
Research in Ophthalmology, Philadelphia, June, 
1949 


aqueous humor comes from dehydroascorbic 


acid, it may not represent all of the dehydro- 
ascorbic acid transferred, but only a fraction 
thereof, and also that appreciable quantities 
of further oxidation products of ascorbic 
acid should be demonstrable in the aqueous 
humor, 

While the magnitude of this fraction 
would depend upon the rate at which dehy 
droascorbic acid could be reduced to ascorbic 
acid, and also upon the diffusion rates in 
the posterior chamber and lens, the possi- 
bility that some compound may be secreted 
into the posterior chamber in) unknown 
amounts is of considerable significance in 
attempting to account for the excess of 
osmotic pressure in the aqueous humor com 
pared with the plasma. 

In rabbits, the contribution to the osmotic 
pressure in the aqueous humor due to as 
corbic acid is less than a millimol equivalent 
of sodium chloride. However, if the number 
of molecules of ascorbic acid reaching the 
anterior chamber were but a quarter of the 
total number of molecules secreted in the 
form of dehydroascorbic acid, the added 
solutes due to secretion of this acid alone 
would be approximately sufficient to account 
for the total excess osmotic pressure which 
has been observed.’ 

The same would hold true if the dehydro 
ascorbic acid were secreted as an anion, it 
being apparent that since electrical neutrality 
must be maintained, an ion of the opposite 
charge would be moved across a barrier at 
the same time. 

Therefore, it becomes important to the 
more general problem of aqueous-humor 
dynamics to determine the validity of the 
concept that it is dehydroascorbic acid which 
is secreted into the posterior chamber and 
subsequently reduced, presumably by the 
lens, to ascorbic acid. Accordingly, a study 
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has been made of the chemistry of dehy- 
droascorbic acid in the aqueous humor, with 
emphasis on its possible conversion to as- 
corbic acid. 
MetHops 

Ascorbic acid was determined by titrating 
with 2,6 dichlorophenolindophenol in four 
percent metaphosphoric acid, using pure as- 


MICRO PIPETTE JACKET 


Fig. 1 (Kinsey). Micropipette with jacket 


corbie acid as a standard. A modified Reh- 
berg burette having a volume of 0.00187 
mil. /division was used to deliver the dye. The 
error of titration in the quantities used was 
+ two percent. 

Dehydroascorbie acid .was prepared im 
mediately before use by oxidizing ascorbic 
acid with an equivalent amount of potas- 
sium iodate. The end point was checked 
on aliquots by the usual iodimetric analytical 
technique, or 2,6 dichlorophenolindophenol ; 
the former was used also for glutathione 
analysis. When solutions contained ascorbic 
acid and glutathione, both of which react 
with iodate, the former compound was de- 
termined separately by rapidly titrating with 
and the quantity of glutathione 
determined by difference. 


the dye, 
present Was 
Dehvdroascorbie acid was determined by 
bubbling moist hydrogen sulfide through the 
removing the hy 


solutions for 15 minutes, 


drogen sulfide by passing motst nitrogen for 
the quantity of 


ascorbic acid produced by titrating with 26 


one hour, and determming 
dichlorophenolindophenol 

23 Diketogulonic acid was analyzed by 
the method of Penny and Zilva* which uses 
the amount of color formed with 2,4 dini 
trophenolhydrazine under special tempera 
» index of the quantity 
of 2,3 diketogulome On the 
premise that 2,3 should 
have an absorption peak at 290 my, other 


ture conditions as ar 
acid present 


diketogulonic acid 


analyses were made using a Beckman spec- 
trophotometer. 

A sand bath, 
was used to minimize 


in conjunction with an air 
the Tem- 


perature lag in the experiments in W hich a 


incubator, 


acid was sub 
The 
eyes were preheated by immersing up to the 
limbus in the sand. Water previously heated 
to 37°C. was used to prepare the dehydro 


solution of de hydroascorbic 
stituted for aqueous humor in beef eyes. 


ascorbic acid solution. The sand bath and 
eyes were then all placed in the incubator at 
37°C. 

The samples of aqueous humor from the 
anterior taken by 


puncture and those from the posterior cham 


chamber were corneal 


ber by a technique suggested by Dr. David 


Cogan, which consisted of inserting the 


needle of the (described be 
low) through the sclera just behind the iris 


The exact position of the needle could be 


micropipette 


determined by direct observation through the 
used. Blood 
about five 


iris since albino animals were 


entered the micropipette in only 
percent of the cases; in these instances the 
samples were discarded. 
Because of the small amount of fluid (5 

12 cu. mm.) which could be withdrawn, ex 
treme care had to be taken to prevent evapo 
ration of aqueous humor obtained from the 
posterior chamber. Special micropipettes and 
jackets 


made it 


(fig 1) were constructed which 


possible to remove the aqueous hu 


mor and protect 1 from evaporation until 


into a con 


it was delivered quantitatively 


analysis. The 


tainer for micropipettes were 


constructed as follows : 
One hundred graduations at millimeter im 


tervals (not shown in the figure) wer 


marked on a six-inch piece of I-mm. capi! 


lary tubing (7 mm, outside diameter ) and 


the bevond the graduations was drawn 
to a \ No. 26 
sealed into the tube with Glyptal, left to dry 


and b ih ed 


tube 


taper gauge needle was 


overnight at room temperature 


at 110°C. for 12 hours. The jacket was 
made from a glass tube having an inside 
diameter of 9 mm., the end of which was 
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also drawn out in such a way that the taper 
corresponded roughly to that of the end of 
the micropipette. The latter was then in 
serted into the jacket and an air-proof joit 
was formed by grinding the end of the 
micropipette into the end of the jacket with 
carborundum, When complete, the end of 
the jacket was sealed, allowing a millimeter 
or two clearance on the end for the needle. 


When the jacket is used, evaporation of 


rabbit eyes using a different type of micro 
pipette’ in which pressure could be exerted 
by means of a tuberculin syringe affixed to 
one end. Paraffin oil was run in above the 
solution to be injected to make a solid col 
umn, since the cushioning effect of air lying 
between the liquid and plunger made it im 
possible to control exactly the amount of 
fluid to be injected. The volume of injected 


material was 2.5 cu. mm. and the injection 


rABLE 1 


THE CONCENTRATION OF SUBSTANCES IN A 


2.6 DICHLOROPHENOL INDOPHENOL BEFORE AND AFT 


Concentration 


Rabbit Number 


Before Reduction 


mg. 

1 OS. 25.8 
0.D 26.7 

? OSs 22.3 
O.D 21.8 


water at room temperature from the end of 
the needle was less than 1 mg. 24 hours; 
whereas, without the jacket it was 0.7 mg, 
minute. Relative humidity was approximate 
ly 30 percent (laboratory conditions in win- 
ter). The total volume of the micropipettes, 
between the zero and 100-graduation marks, 
was approximately 75 cu. mm., and 12 cu. 
mm. from the zero mark to the tip of the 
needle.* Gum rubber tubing was attached 
to the micropipette for delivering fluid. 
Samples of aqueous humor were blown 
from the micropipette into micro tubes (4 
mm. by 16 mm.), stoppered immediately 
with rubber caps, and weighed on an analyt 
cal balance having a sensitivity of 0.1 mg 
Finger prints were removed by wiping with 
a clean, dry cloth. 
Ascorbic acid and dehydroascorbie acid 
were iniected into the posterior chamber of 
* The micropipettes and jackets, w thout needles, 
ire now being made by Macalaster Bicknell 


Company, Inc., Cambridge, Massachusetts 


QUEOUS Ht MOR OF RABBITS CAPABLE OF REDUCING 


ER REDUCTION WITH HYDROGEN SULFIDE 


Ascorbic Acid Equivalent 
After Reduction Difference 
| Dehydroascorbic Acid? 
mg. % mg. % 
28.6 2.8 
30.3 3.6 
25.7 
25.0 | 3.2 


was performed over a period of about 15 
seconds; the eyes were proptosed while 
making the injection and were gradually per- 
mitted to assume their normal position in 
the orbit. 

PERIMENTAL 


CHEMISTRY OF DEHYDROASCORBIC ACID IN 

rHE AQUEOUS HUMOR 

The first series of experiments was con 
cerned with the determination of the kind 
and quantity of compounds related to as 
corbic acid found in the aqueous humor, and 
the rate at which dehydroascorbic acid be 
comes irreversibly oxidized in this fluid. 

The concentration of dehydroascorbic acid 
in the aqueous humor was determined, it 
being assumed that any increase in reducing 
power after reduction with hydrogen sul 
fide was due to ascorbic acid formed as a 
result of reduction of dehydroascorbic acid 
lable 1 shows that the re ducing capac ity of 
aqueous humor for 2,6 dichlorophenolindo 


| 
| 
| 
3 
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phenol following reduction with hydrogen 
sulfide increases approximately 12 percent, 
which corresponds to approximately 3 mg. 
percent dehydroascorbie acid. This value 1s 
in agreement with results reported by Muller 


and Buschke.’ 

Analysis of aqueous humor for 2,3 diketo- 
gulonic acid by the analytical method of 
Penny and Zilva showed the presence of a 
substance, or substances, in the aqueous hu- 
mor which would give a positive color test 
under conditions reported by these authors 
to differentiate 2,3 diketogulonic acid from 
ascorbic and dehydroascorbic acids. How- 
ever, analyses by the same method on mu- 
tarotating solutions of dehydroascorbic acid 
under a variety of experimental conditions, 
failed to confirm similar work reported by 
Penny and Zilva. 

This lack of agreement prompted the au 
thor to examine mutarotating solutions of 
dehydroascorbic acid spectrophotometrically, 
on the basis that while 2,3 diketogulonic acid 
has not been isolated so that its absorption 
spectra could be determined, it would be ex- 
pected that this acid would have an absorp- 
tion maximum at 290 mu, since this is char- 
acteristic of diketones. 

Absorption spectra were determined on 
mutarotating solutions of dehydroascorbic 
acid under various conditions as to pH, tem 
perature, concentration, and so forth. An 
absorption maximum occurred at 290 my in 
solutions which were more acid than ap 
proximately pH 5, suggesting that 2,3 di 
ketogulonic acid might well be one of the 
degradation products. When the mutarota- 
tion was carried out in phosphate buffer at 
body pH and temperature, the absorption 
maximum appeared at 270 my. Lowering the 
pH of the solution at the time of performing 
the analysis shifted the peak from 270 to 
290 mp 

It is sufficient to point out here that the 
peak at 270 mg was not due to ascorbic acid. 
Moreover, it is noteworthy from the point 
of view of interpreting the positive test for 
2,3 diketogulonic acid in the aqueous humor, 
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as obtained by the method of Penny and 
Zilva, that the rate of appearance of the 
compound or compounds which gave absorp 
tion peaks at either 270 or 290 my did not 
correspond with increasing color formation 
as revealed by the method of Penny and 
Zilva. Hence, spectrophotometric analyses 
were made of aqueous humor. 

Protein was first precipitated with zinc 
sulfate. The aqueous humor showed an ab 
sorption peak at 270 ma, but unlike that ob- 
tained from mutarotating solutions of de- 
hydroascorbic acid, the peak shifted to 250 
mu when the pH was lowered. This is char- 
acteristic of ascorbic acid. From these analy 
ses it was concluded that aqueous humor 
does not contain appreciable amounts of 2,3 
diketogulonic acid. Furthermore, chemical 
analyses indicated that the aqueous humor 
also contains no oxalic acid.* 

Since the results of the analyses of aque 
ous humor failed to indicate the presence 
of appreciable quantities of any derivatives 
of dehydroascorbie acid, and only small 
quantities of the latter, it was thought 
worthwhile to redetermine the rate of oxida 
tion of dehydroascorbic acid at body pH to 
ascertain if the rate was actually as high as 
indicated, Samples were 


earlier studies 


taken at intervals from mutarotating solu 
were 


De- 


to be 


tions of dehydroascorbie acid which 
then reduced with hydrogen sulfide 
hydroascorbic acid was said arbitrarily 
irreversibly oxidized when it could no longer 
be reduced to ascorbic acid 

Figure 2 shows that dehydroascorbic acid 
in phosphate buffer pH 7.3, and in beet 
aqueous humor, is irreversibly destroyed at 
rates corresponding to half lives of 22 and 
SO minutest in these solutions, respectively, 

* Under 
tating solutior 
to produce oxalic acid. This was confirmed by the 
present author who also noted apparently for the 
first time that furoric acid is one of the oxidatior 


products of dehydroascorbic acid when mutarota 


alkaline 


s of dehvdroasce 


(pH 74) mutaro 


known 


conditions 


rbic acid are 


1 conditions 


tion occurs under a 
* The rate 
ascorbic acid present initially 


was corrected for the amount of 
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or about one third of that reported by Penny 
and Zilva.* 

The present results suggest that conver- 
sion of dehydroascorbic acid to ascorbic acid 
by the lens would not have to be as rapid 
as previous work indicated and, at least so 
far as time is concerned, are compatible with 


that the rate of reduction is such that ap- 
proximately half the dehydroascorbie acid 
is reduced in approximately four minutes. 

Having established that glutathione can 
reduce dehydroascorbic acid relatively ra- 
pidly, a similar test was made to determine 
whether the lens could accomplish the reduc- 


MG. 


CONC. 


AQUEOUS HUMOR 


PHOSPHATE 


Fig. 2 (Kinsey). Irreversible 
oxidation of dehydroascorbic 
acid at 37°C. in phosphate buffer 
pH 73 (filled circles), and in 
aqueous humor (open circles) 


BUFFER 


0 10 20 30 40 $0 60 70 80 90 100 


TIME 


the idea that reduction of dehydroascorbic 
acid may take place in the eye 
ACID TO 


CONVERSION OF DEH YDROASCORBI( 


ASCORBIC ACID (IN VITRO) 


The following experime nts are concerned 
more directly with the reduction of dehydro- 
ascorbic acid to ascorbic acid, 

The reduction of dehydroascorbic acid in 
the preceding experiment was carried out 
with hydrogen sulfide, a relatively strong 
reducing agent. Since it is presumed that 
any reduction of dehydroascorbic acid that 
may take place within the eye is due to gluta- 
thione, an experiment was performed to de- 
termine whether glutathione could reduce 
dehydroascorbic acid, and also the rate at 
which it might occur. 

An amount of glutathione, chemically 
equivalent to the dehydroascorbic acid em 
ployed, was added to a freshly prepared 
solution of the latter and the concentration 
of ascorbic acid formed was determined 
from time to time. Figure 3 shows that glu- 
tathione can reduce dehydroascorbic acid and 


IN MINUTES 


tion. A whole beef lens was placed in 15 ml. 
of aqueous humor containing 100 mg. per 


cent dehydroascorbic acid. Table 2, column 


2, shows that the concentration of ascorbic 
acid in the solution actually decreased under 
these conditions. 

A similar experiment was then carried 
out in which a crushed lens was substituted 
for the intact lens. Table 2, column 3, shows 


MG. %e ASCORBIC ACID 


© 10 20 30 40 $0 60 


TIME IN MINUTES 


Fig. 3 (Kinsey). Conversion of dehydroascorbic 
acid to ascorbic acid by glutathione at 37°C., pH 
7.3. 
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TABLE 2 


DEHMYDROASCORBIC ACID ADDED 
AND CRUSHED 


REDUCTION OF TO 
AQUEOUS HUMOR BY WHOLI 


BEEF LENS (37°C 


Time Whole Crushed 
(min.) Lens* mg. % Lenst mg. % 
0 10.5 25.9 
10 9.7 41.5 
8.7 44.0 
8.0 50.6 
5.5 30.8 
90 3.7 $4.3 
* Volume solution 15 ml.; weight lens 2.3 gm. 


+ Volume solution 2.0 ml.; weight lens 2.2 gm. 


that in this instance the concentration of 
ascorbic acid increased. The difference be- 
tween these experiments would appear to 
be due to liberation of free glutathione from 
the crushed lens. 

That this was the probable explanation 
may be seen from Table 3, in which the con- 
centration of free glutathione in a solution 
of phosphate buffer containing a whole and 


crushed lens is compared. ‘ 


TABI 


AMOUNT OF ASCORBK 
CRUSHED BEEF LENS IN PH 


* Volume both solutions 2 ml.; 


From the results shown, it is clear that not 


liberated from the 


only is glutathione 


crushed lens, but ascorbic acid is also freed. 


This later observation can im part account 


for the difference in the amount of ascorbic 


acid found initially in the experiment shown 
lable 2, 


percent 


in the values being 10.5 and 25.9 


for the whole and crushed 


ng 


lenses, re spectively 


Another 


formed to test whe 


ot exper ment per 


ther the intact lens could 


reduce ce hydroascorbi acid to ascorbic acid. 
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ACID AND GLUTATHIONE LIBERATED BY WHOL! 


Concentration in Solution*® 


Aqueous humor from a number of whole 
beef eves was removed and replaced by a 
made up 
and 10 


the solutions 


solution of dehydroascorbi acid 
m phosphate buffer. After 0, 3. 6. 
minutes of incubation at 37°C 
were removed and analyzed for ascorbic and 
dehydroascorbic acids. 

In no case was there a detectable amount 
of ascorbic acid present. The de hydroas 
corbic acid in the anterior chamber of the 
beet eyes became irreversibly oxidized at 


exactly the same rate as reported previously 


in this paper (fig. 2) for solutions of de 
hydroascorbic acid. 
CONVERSION OF DEHYDROASCORBIC ACID TO 


ASCORBIC ACID (IN VIVO) 


If dehydroascorbic acid were to enter the 
posterior chamber from the ciliary body, it 
might be expected that conversion to ascor 
bic acid by the lens would occur progressive 
ly as the aqueous humor passes through the 


iris/lens space, and thus the concentration 


E 3 


AND 
PHATE BUFFER (pH 7.3) 


Time Whole Lens Crushed Lens 
(min.) 
Ascorbic Acid Glutathione Ascorbic Acid Glutathione 
meg. % mg. % mg. % mg. % 
0 2.7 5.3 10.1 $5.5 
10.6 2.4 81.1 


weight lenses approximately 2 gm. each 


of ascorbic acid would be higher in the an 
terior than in the posterior chamber, To test 
this possibility, the concentrations of ascor 
bic acid in these parts of the eye were deter 
mined, 
Results of 10 of these experiments are 
shown in Table 4, where it may be seen that 
the average concentration in the posterior 
chamber was 34 mg. percent; whereas, that 
25 mg. percent 


in the anterior chamber was 2) mg 
actually a reversal of the expected result 


Since it may be argued that the experi- 
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rABLE 4 


CONCENTRATION OF ASCORBIC ACID IN THE 
POSTERIOR AND ANTERIOR CHAMBERS 


mental procedure incident upon obtaining 


and measuring the samples from the pos 


terior chamber may have influenced the re OF THE RABBIT EVE 
sults. the same technique was used to ob 
tain aqueous humor trom other tf ibbits, and Column 1 Column 2 | Difference 
the concentration oft chloride was deter Posterior Anterior | Column 1 
mined. The results which will be re porte d Chamber Chamber minus . 
in detail in another paper show no sigmif mg. % mg. % me. % 
‘ ant difte rence between the conce ntrations ot % 18 8 
this ion in the aqueous humor taken from 18 26 —8 
9 7 
the posterior and anterior chambers. 34 +4 i 
Finally, 2.5 cu. mm. of a solution of 44 18 26 
neutralized dehydroascorbic acid were im 33 
jected into the posterior chamber and after 4 17 17 
six minutes the concentration ot ascorbic 6, 4 ) 
acid in the anterior chamber was deter - 
Av. 34.2 25 9.2 


mined.* The solution of dehydroascorbic 
* Experiment suggested by Dr. Jonas S. Frieden * Average of duplicate determinations 


wald 


TABLE 5 


CONCENTRATION OF ASCORBIC ACID IN THE AQUEOUS Ht MOR TAKEN FROM THE ANTERIOR 
CHAMBER OF THE RABBIT EYE FOLLOWING INJECTIONS or 0.025 ML. OF: 


4. Isotonic Dehydroascorbix Acid Solution (625 mg % 
Control Eve Injected with Physiologic Saline Solution 


Concentration Ascorbic Acid 


Injected Eye Control Eye Difference 
me. % mg. % mg. % 
+8 27.5 0 27.2 0 
0 29.9 +++4 26.3 | 3.6 
a 26.7 0 27.5 + O8 


B. Hypertonn Dehydroascorbic Acid Solution (1250 mg. % 


Control Eve Not Injected 


Concentration Ascorbic Acid 


Injected Eye Control Eye Difference 

mg. % mg. % mg. % 

reyes 25.4 0 23.6 . 1.8 
+++ 17.5 0 19.5 + 2.0 
++4 0 24.7 & 3.5 

C. Hypertonic Ascorbic Acid Solution (1000 mg % 
Control Eve Not Injected 
Concentration Ascorbic Acid 

Injected Eye Control Eye Ditlerence 

mg. % mg. % me. % 
+ 100 0 24 + 76.0 
++ 61 0 15.9 + 45.1 
++ 129 0 29.9 + 91 
es 133 0 32.0 + 101.0 


® The 0 and + signs in Columns 1 and 2 refer to relative amount of protein present in sample. 
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acid was isotonic to the aqueous humor in 


three of the experiments, and hypertonic in 


three others. In three instances, an equal 
quantity of physiologic saline solution was 
injected into the control eye 

From Table 5 (parts A and B) it will be 
seen that there is no appreciable difference 
between the concentration of ascorbic acid in 
taken from the anterior 


aqueous humor 


chamber of the eyes which had been in 
jected with dehydroascorbie ac id, and either 
the uninjected eye or the eye receiving saline. 


As a control for these experiments an equiv- 


ASCORBIC 


CONCENTRATIONS OF 
RABBITS FOLLOWING INJE« 


Concentration 


TABLE 6 
\CID AND DEHYDROASCORBIC ACID* IN THE PLASMA AND AQUEOUS HUMOR OF 
rION OF DEHYDROASCORBIC ACID MADE UP IN PHOSPHATE BUFFER (pH 7.3 
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Nevertheless, because of the failure of any 
of the experiments to show conversion of 
dehydroascorbic acid to ascorbic acid in the 
posterior chamber, it was thought of interest 
to learn whether the concentrations of as 
corbic and dehydroascorbic acids in the 
aqueous humor were in fact dependent upon 
the concentration of dehydroascorbie acid 
in the plasma. 

Incidentally, previous studies* had shown 
that within the range of plasma concentra 
tions of 0.0 to 3.0 mg. percent, the concen 


tration of ascorbic acid in the aqueous humor 


Ascorbic Acid Equivalent 


Aqueous Humor 


Plasma 

min Ascort Dehydroascorbic Ascorbic 
Acid Acid 

mg. Zo mg. % mg. % 


0 1.25 0.21 
1.67 0.76 
65 0.81 
2438 1.88 
415 
320 1.67 0.28 


* Difference 
wen sulficte 


alent amount of ascorbic acid was injected 


into the posterior chamber and again the 


concentration of ascorbic acid was deter- 


mined in the aqueous humor removed from 
Part C of the table 


shows that in this instance the concentration 


the anterior chamber 


of ascorbic acid increased approximately 


fourfold 


RELATION OF DEH YDROASCORBIC ACID IN THE 


PLASMA TO THAT IN THE AQUEOUS HUMOR 
On the basis of the more recent postulates 
of the mechanism of entrance of dehydro- 
ascorbic acid into the posterior chamber and 
its possible conversion there to ascorbic acid,’ 


the amount of dehydroascorbic acid entering 
the aqueous humor would not be expected 


to depend upon the plasma concentration. 


26.1 0.2 


between titration with 2,6 dichlorophenolindophenol before and after reduction with hydro 


increased proportionately to that in the 
plasma, reaching a maximum value of ap 
proximately 50 mg. percent in the aqueous 
humor. 

lwo hundred milligrams of dehydroas 
corbic acid were injected intravenously into 
rabbits and the concentrations of ascorbic 
and dehydroascorbic acids were determined 
in the aqueous humor and plasma. The 
plasma concentrations of both ac ids increased 
(table 6); 
hvdroascorbic acid in the aqueous humor 


whereas, the concentration of de 


was actually less than that found in a rabbit 
which had not been injected (table 1). No 
significance is attached to this observation. 

[he concentration of ascorbic acid in the 


aqueous humor rose (table 7) following in- 


travenous injection of dehydroascorbic acid. 


a 
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TABLE 7 
CONCENTRATIONS OF ASCORBIC ACID IN THE PLASMA 


AND AQUEOUS HUMOR OF RABBITS BEFORE AND AFTER 
INTRAVENOUS INJECTION OF DEHYDROASCORBIC ACID 


Concentration 


Ascorbic Acid 


Amount I 
ime 
njected 
(min.) Aqueous 
meg. Plasma Humor 
mg. % mg. % 
100 0 1.2 16.5 
58 1.9 28.5 
200 0 0.6 11.9 
59 1.6 21.5 


However, the rise in concentration 1s no 
more than would be expected from the in 
creased concentration of ascorbic acid in the 
plasma, so does not, therefore, indicate that 
the concentration of ascorbic ac id in the 
aqueous humor is directly dependent upon 
the concentration of dehydroascorbic acid in 
the plasma. 


DISCUSSION 


In so far as none of the experiments re- 
ported above supports the theory that de- 
hydroascorbic acid enters the intraocular 
fuid from the blood and is subsequently 
reduced by the lens to ascorbic acid, the 
question of how to account for the low val 
ues for ascorbic acid in aphakic eyes arises, 
I have not been very successful in obtaining 
truly aphakic rabbit eyes, but in four eyes in 
which the lens had been partially removed at 
least, the concentration of ascorbic acid was 
found to be low only so long as there were 
signs of inflammation. 

Since the iris-blood barrier is much more 
permeable during periods of inflammation, 
the low concentrations noted can be ascribed 
to loss of ascorbic acid from the anterior 
chamber to the blood by diffusion out of 
the eye, analogous to that postulated to occur 
in young animals through the hyaloid sys 
tem.® It is not possible to state whether this 
explanation applies to previous results 

No explanation could be found to account 
for the different results obtained by Penny 
and Zilva. Recrystallization of various re- 


agents gave identical results. The difference 
in rate obtained by Ball may have been due 
to the use of a dye intermediate by the latter 
worker, This may have catalyzed the reac 
tion, thereby accounting for the more rapid 
rate of destruction of dehydroascorbic acid. 


SUM MARY 


Experiments were performed to deter- 
mine the validity of the concept that the 
ascorbic acid in the aqueous humor enters 
the posterior chamber from the ciliary body 
as its first oxidation product; namely, de- 
hydroascorbic acid, and 1s subsequently re- 
duced to ascorbic acid by the lens. 

In confirmation of work reported by 
others, evidence was obtained that normal 
rabbit aqueous humor contains approxi- 
mately three mg. percent of dehydroascorbic 
acid. No oxidation products of dehydro- 
ascorbic, such as YB diketogulonic or oxalic 
acids, could be detected in the aqueous hu- 
mor. 

The rate of irreversible oxidation of de 
hydroascorbic acid in phosphate buffer pH 
7.3 and in aqueous humor was found to be 
sufficiently low (22 and 50 minutes, respec- 
tively) that presumably only a minor part of 
the postulated hydroascorbic acid would be 
destroyed before it came into contact with 
the lens 

Dehydroascorbic acid was found to be 
reduced to ascorbic acid by solutions of 
glutathione or by crushed lenses, but not by 
intact lenses either in solution or in eyes 
which had been removed. 

In rabbits, the concentration of ascorbic 
acid in the aqueous humor taken from the 
posterior chamber was 34 mg. percent, 
whereas that taken from the anterior cham- 
ber was 25 mg. percent. On the assumption 
that passage of fluid containing dehydro- 
ascorbic acid between the lens and iris was 
accompanied by reduction to ascorbic acid, 
this was contrary to expectation. 

Injection of dehydroascorbic acid into the 
posterior chamber of eves of living rabbits 
resulted in no increase in the concentration 
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of ascorbic acid in the anterior chamber. In 


jections of similar quantities of ascorbic acid 
resulted in a fourfold rise in concentration of 
ascorbic acid in the anterior chamber 

The concentration of dehydroascorbic acid 
in the aqueous humor did not increase fol- 
lowing its intravenous injection. Increased 
concentration of ascorbic acid in the aqueous 
humor after such injections could be ex 
plained on the basis of the accompanying 
rise in the concentration of ascorbic acid in 
the plasma. 
All of the evidence obtained is opposed to 
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Iranster ot ascorbic 


(New York): 


Kinsey are extremely 


De. Witnetm Buscnkt 
These studies by Dr 
interesting, and I would like to make a few 
comments in relation to the problem of still 
remaining possibilities tor alternative eX 
planations 

1 would like to start with the last experi 
ments, those on aphakic eves. In the expe ri 


Mueller and I did 


im orbie a id le ve Is 


ments which some 15 


vears ago, we found low 


trom 


Our experiments were done on 


which were tree signs 


in aph eves 


of irritation 


rabbits’ eves which had been made aphakie 
ny months and sometimes more than a 
vear before the actual experiments were pet 


formed. In most cases several operations 


were necessary, because anvbody who has 


tried to remove a rabbit's lens knows that it 
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Discussion 


the theory that ascorbic acid in the aqueous 


humor enters the posterior chamber as «e 


hvdroascorbic acid to be subset uently re 
| 


duced by the lens. It follows, therefore, that 


ascorbic acid itself ts probably secreted D 


the ciliary body into the posterior chamber 


whence it flows with some loss into the an 


terior chamber 
243 Charles Street ] f) 


Miss Sylvia Landy and Mrs. Jane Towns gave 
technical assistance im these investigations 
Frederic Merriam designed the micropipettes em- 
ployed 


of ascorbic acid (vitamin C) im secre 


Role 


acid. J. Biol. Chem., 118 :219, 1937 


>-3 diketo-l-gulonic acid. Biochem. J., 37: 


Chem., 162.325, 1946 
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is practically impossible to do it intracapsu 


larly without losing considerable amounts of 


vitreous 


I wonder if, in those cases in which Dr. 


Kinsey has found normal or even high levels 


ifter partial removal of 


acid 


of 


the lens the results could be explained by 


the presence of cortical and regenerating lens 


masses which n ay bn particularly active in 
reducing ascorbic acid 

As a matter of fact 
it various levels of the lens 


iunalvses of the gluta 


thione content 


m the cortex ind 


1 1 ‘ 
nucleus Have shown tha 


the concentration of this reducing substance 


in the cortex than in the nu 


I 


cleus. and I wonder if possibly a partial 


sible for maintaining 


wid 
| 
ee f lens masses could be respon % 
ascorbic acid in a 
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duced state or for reducing dehydroascorbic 


acid, still holding on possibilities of an 


explanation alternative to thos advanced by 
Dr. Kinsey. 


As a 


discuss the 


second comment, | should Ike to 


experiments Wi h dehydroascer 
bic acid. | think one of the crucial pomts in 
these experiments ts the concentration of the 
dehydroascorbie acid used as the starting 


le ve 
that Dr. 


believe in the 


Kinsey did ut 


Im VIVO experiments 
was about 10 mg. 
percent. 
Dr. KINSEY: 
Dr. BUSCH KE 


100 mg. percent 

Phat is about five times the 
concentration of ascorbic acid which is nor 
mal for the rabbits’ aqueous. In some of the 
other experiments, that is, those in vitro, | 
think it was isotonic, on the order of GOO mg 
percent, which is an order of magnitude 
quite different from the normal concentra 
tion of vitamin C in the aqueous. | wonder 
if the presence of such a large amount o1 
concentration of dehydroascorbic ac id could 
overwhelm the reducing system, in the sense 
that if there is a steady state between reduc 
tion and oxidation, due to the presence of a 
very large quantity of dehydroascorbic acid, 
the oxidation potential in the fluid would be 
raised to a level to create conditions un 
favorable for the maintenance of any appre- 
ciable amount of reduced ascorbic acid. 

Dr. Jonas S 
As Dr. Kinsey 


privilege of discussing this problem with 


FRIEDEN WALD ( Laltimore): 
indicated, I have had the 
him over the course of several years as he 
has developed his very meticulous efforts to 
trv to find a crucial experiment with which 


to test the hypothesis, and t decide whether 
ascorbic acid enters the posterior chamber 
in the oxidized or reduced form 

While there is a paradox about the level 
of ascorbic acid in the aqueous in aphak« 
eves, and the uncertainties of that experi 


I do 


very 


mental procedure are still unresolved, 
think that Dr has laid 


important ghosts in this whole series of ex 


somec 


Kinsey 


perime nts 


In the first place, I believe he adds final 
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and definitive evidence against the hypothests 
that has been urged by Fischer, that ascorbic 
acid in the aqueous is synthesized by the 
lens. His experiments now show that when 
the lens and aqueous are put together in the 
test tube, ascorbic acid does not rise mn con 
centration but falls in concentration, and, if 
anything, the lens consumes ascorbic acid. 
Phat conclusion is supported by the in vivo 
experiments of finding a higher conee ntration 
of reduced ascorbic acid in the posterior than 
in the anterior chamber 

Phat one long-persisting hypothesis now, 
I think, has received its final demise. 

As to the final question of whether as 
corbic acid enters the aqueous in the reduced 
or oxidized state, its seems to me that the 
weight of evidence Dr. Kinsey has brought 
in is very persuasive, One can find some 
special hypothesis by which to cast doubts 
on each of these experiments, but for each 
experiment one needs a special hypothesis, 
and when you put all of these hypotheses to 
gether they don't make any reasonable sum 
mation. 

I believe, therefore, the theory that Dr. 
Buschke and I advanced some years ago, 
that ascorbic acid reaches the posterior 
chamber in the oxidized form, may be also at 
least tentatively disposed of by the present 
experiments. 

The basis for that theory, incidentally, was 
certain phenomena which we found in the 
ciliary body, which are still valid and which 
still suggest that ascorbic acid may be trans- 
ported across the secretory boundary in the 
ciliary body in the oxidized form, as Dr. 
Kinsey has suggested; but the main reason 
why we thought it appeared in the posterior 
chamber in the oxidized form was the finding 
of the low level of reduced ascorbic acid in 
the aqueous in aphakia. Since those findings 
are now open to question, I think we have 
no positive reason for arguing against Dr. 
Kinsey's conclusions 

Dr. V. Everett (Boston): I 
would like first to thank the discussers of 


KINSEY 


this paper, and to agree with Dr. Buschke 
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that | would place very little weight on our 
aphakic experiments. They were not satis 
factory, and it is possible that the presence 
of the lens may act In some mannet other 
than through direct reduction. 

The 
much dehydroascorbic acid I think is a well- 
taken possible objection. Our reason tor us- 


question of whether we used too 


ing the quantity of dehydroascorbic acid we 
did was to shift the equilibrium in such a 
way that the lens had every opportunity to 
reduce ascorbic acid if it were going to do 
sO. 

Buschke 


may have so raised the oxidation potential 


However, as Dr suggests, we 
of the system that reduction no longer could 
proceed, The only defense I have against 
this objection is that when crushed lenses 
were used reduction did take place, Never- 
theless, in this instance more glutathione may 
have been present so that the oxidation re 
duction potential was not increased to the 
same extent. 

With respect to Dr. Friedenwald’s discus- 


sion, | agree that one can cast considerable 
doubt on any one of the experiments. How- 
ever, if all the experiments are considered, 
one obtains the detinite impression, | think, 
that ascorbic acid does not enter the eye as 
dehydroascorbic acid. The final word re- 
garding this problem has not been given, and 
| would like to do some further experiments 
if | can plan a more crucial test. I hope 
others do likewise. 

Perhaps at the next meeting of the asso- 
ciation, the situation will be analogous to 
that 
professor ot biochemistry at Harvard, was 


which occurred when Dr. Hastings, 
giving a talk on the synthesis of glycogen 
by the liver. He reminded the audience that 
he had spoken on the same subject three 
years ago, and that the last sentence of his 
lecture had been at that time, “Gentlemen, 
we can now say definitely that the liver does 
not synthesize glycogen from glucose. To- 
night I can say that the liver does definitely 
synthesize glycogen from glucose.” 

Such is the progress of science. 


i 


THE CYANIDE SENSITIVITY AND CYTOCHROME-C CONTENT 
OF THE CRYSTALLINE LENS* 


LAWRENCI 


©. Ery, M.D., anp W. A. Roseie, Pxu.D. 


lowa City, lowe 


The crystalline lens has an oxygen uptake 
which can be measured consistently in spite 
of the low rate of oxygen consumption ot 
this tissue.’ The QO,7 values of bovine, rab- 
bit, and cat lenses are all approximately 0.09. 
The low level of metabolism which this rep 
resents may be visualized by comparing it 


with the following data on rat tissues >° 


Temp. Tissue OO; 
370°C. Kidney 21.0 
Brain 14.0 
Liver 90 
Large intestine 3.0 


Both cytochrome and cytochrome oxidase 
are said to be absent from the lens.’ How- 
ever, Herrmann and Moses were able to 
prepare a system from fresh bovine lenses 
which would oxidize hydroquinone more 
rapidly in the presence of cytoc hrome C than 
without it, and they suggest that cytochrome 
oxidase is present in the lens.* This oxygen 
consumption was inhibited by cyanide. Be- 
cause of this lack of agreement additional 
studies of the enzyme systems involved in 
the oxygen uptake of the crystalline lens are 
indicated, and the present paper reports a 
further study of the role of heavy metals in 


lens metabolism. 


MetHnops 


Lenses from freshly killed young rabbits 
were used in the first part of this study. Ex- 
treme care was taken to obtain the lens in- 
tact.2 Oxygen consumption was determined 
by the Warburg technique, using Ringer's 

*From the Departments of Surgery, Opl thal- 
mology, and Physiology, University Hospitals, lowa 
City, Iowa. Presented at the 18th scientifx 
ing of the Association for Research in Ophthal 
mology, Inc., Philadelphia, June, 1949 

t Whenever used in this paper, QO, will mean 
sumed per milli 


mect- 


the cubic millimeters of oxygen cot 


gram dry weight of tissue per hour 


solution, to which was added 200 mg. percent 
of glucose. The water bath temperature was 
37°C. The cyanide concentration im the 
manometric experiments was controlled by 
using Ca(OH 
filter paper in the side arms.’ Flasks having 


mixtures on the 


no center wells were used so that the cap 
sules of the lenses would not be ruptured 
while the oxygen consumption was being 
measured, 

Each of the investigators in this study 
worked independently of the other. One 
(1. O. E.) used rabbits weighing 3 to 4% 
pounds, with lenses of 91 to 131 mg. dry 
weight, The other (W. A. R.) used rabbits 
whose weight ranged from 24%, to 3% 
pounds, with lenses of 58 to 114 mg. dry 
weight. The standard cyanide solutions were 
prepared separately, Results wer tabulated 
together because there was no significant 
difference in the findings 

A quantitative spectrophotometric deter- 
mination was made to see whether cyto- 
chrome C could be found in the lens, using 
a modification of the methods of Rosenthal 
and Drabkin,® and Potter and DuBois.’ live 
lenses were used in each preparation. Both 
hovine and rabbit lenses from freshly killed 
animals were analyzed. The lenses were 
homogenized with a glass Potter-Elvehjem 
homogenizer within a short time after the 
animals were killed. If homogenization ¢ ould 
not be performed immediately, the mmtact 
eves were kept in the refrigerator at ap- 
proximately 4°C until used. The homoge- 
nate was mixed with 0.25 ml. of distilled 
water, 1.25 ml. of 05M. H SO,, and 0.5 
ml. of 2 M. NH,OH per gm of homoge- 
nate, making a total volume approximately 
three times the weight of the lenses 

The precipitate was removed by centri 


fugation at 3,800 revolutions per minute for 
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The volume of precipitate and 
In the final cal 


15 minutes 
supernatant were recorded 
culations it is assumed that the cytochrome 
C is distributed equally between these two 
components 

The hemoglobin was removed and the cy 
tochrome C precipitated by the method de 
Drabkin.® Final 


pres ipitation ot the cyto hrome C was facih 


scribed by Rosenthal and 


tated sometimes by the addition of a small 


¢ 
Vea | \ 
> 
| 
HCN concentration 
Fig. 1 (Ely and Robbie). Cyanide sensitivity of 
bbit lenses. The QO,s (c. mm 


the respirator tra 
f oxygen consumed per mg. of ar weight of tis 
sue per hour) are | 
the molar concentration of 
represented by the al 


umount of purified protem to the prepara 
tron, 
The evtochrome C was analyzed in a 


Beckman Model DL 


te rrocvtochrome ( The cuvette ot this model 


trophoton eter as 


holds a total of 3 ml. for analysis. The pre 


cypit ited evtochrome C was brought into so 


lution by adding distilled water to the final 


precipitate bringing the total volume to 1 ml 
lo this solution was id lead l mil of a phos 


phate butter pli mil distilled water 


und a few ervstals of sodium hydrosulfit 
(Na.S.O,) in order to convert the cyto 


chrome into ferroeytochrome C. This gave 


AND W. A 


ELY 


ROBBIE 
total volume of 3 ml. of solution to be ana- 
lyzed 

showed that this 


Recovery proce dures 


method would measure amounts of cyto 
chrome C in excess of 20 gammas per gm 

Che final solutions obtained by the above 
methods are not of sufficient purity to dis 
How 


ever, the method of calculation described by 


Rosenthal and Drabkin® can be used to com 


regard correction for contaminants 


pensate for these impurities. When the cor 
rected optical density is obtained, the con 


centration in moles per ml. can be calculated 


from :* 


D 


where 2 is the absorption coefficient of purt- 
hed 550 


equals 2 


ferrocytochrome C at my, and 


mole) X 10° 
Phe concentration per ml. is then adjusted 


total volume of solution and 1s 


for the 


changed to ¥/gm. of tissue being analyzed 


molecular weight of cytochrome C being 
taken as 13,000). A final correction ts now 
made for the cytochrome C lost in the origi 


nal precipitation during the first step of 


separating the cytochrome C for analysis. 


RESULTS 


Figure 1 represents a compilation of the 
tesults obtained on cyanide sensitivity ot! 


120 rabbit lenses. The 


the respiration of 


consumption 1s represented by the 


and the 


oxvgen 


ordinate cvanic concentration by 


1} 


he abscissa. The mean OO of the 34 control 


was 0.085. It mav be noted that 


has littl 


lenses 
on oxygen uptake 
10* M. HCN is 


\t this concentration approximate 


cvanide effect 


until a concentration of 
reached 
lv 50-percent inhibition is obtained. 
nine percent of the respiration is 
resistant to concentrations of cynanide as 


great as 10? M 


It is of interest to note the number o 


olecules of enzyme inhibited by one mole 


Cyanide combines with cyto 


py 

|, 

= bad 

( ay 
2 

8 
/ 

cule of cvanide. 
chrome when the iron is in the ferric state. 


CYTOCHROME~ 


If one plots the log ot the ratio of the in 
hibited respiration to the residual respiration 
against the log of the cvanide concentration, 


inear curve results, whose slope is 1 (hg. 


, One can conclude from this result that 


° 
N 
0 . 
-1 
-2 
4 -3 -2 


Log of cyanide concentration 


Fig. 2 (Ely and Robbie Log of the rat ot 
inhilmted respiration to r wiual respiration plotted 
gaimst the log it Samp! 

Let the ix 1 resy n equal | 
und the respiration at al anide concentration he 
N. Then the ibited respirat s equal tol—N 
\ta entratior l 10° M. the mean 
espiratl 0051. The maximal respiration 
was 0.085, and the cyar le-resistant respirator 
0.007. Therefore, the cyamde-set sitive respiration 
s represented by 0.085 — 0.007, or 0.078. Correcting 
he value of mean respirat at 1 « 10° M. one 
gets 0.051 0007. or 0.044. In terms ot maximal 
respiration, 1. this value equals 0044,0.078, ot 
0864 which is N. 1—N equals 1.000 — 0.564, or 
446 

1—N 0.43 
log log log 0.773 1 B88 
N 044 
one molecule of the active enzym« is im 
hibited by one molecule of cyanide 


Rep ited efforts were mace to isolate cyto 
\ total of ib 


hit lenses and 65 bovine lenses were inalyzed 


chrome Cc from the lens 


in groups of five by the n ethod outlined. In 
no case Was any cytochroms C found, This 
result indicates either that cyto 


chrome C its ibsent from the lens. that it ts 
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present in quantities less than 20 gammas 
per gm., or that it is not freed from the cells 


by this method of preparation. 


DiscuSsSsION 


It appears as if the oxygen uptake of the 
crystalline lens 1s dependent tor the most 
part upon an enzym which can be inhibited 
by cyanide, ¢ vanide ts known to inhibit res 
piration by uniting with heavy metals which 
are an integral part of the enzyme system 

Phe work of Herrmann and Moses* with 
cytochrome and hydroquinone indicates 
that evtochrome oxidase may be present in 
the lens. However, contaminants i the cyto 
chrome-C preparation may catise interfer 
ence in the cytochrome oxidase assay, and i 
is not clear from the published data whether 
this factor was adequately controlled 

There is present mm the lens an appreciable 
content of copper.* Since cvanide combines 
with copper as well as iron, further mv sti 
gation 1s indicated to determine whether a 
copper-carrying enzyme system may partici 


pat in the oxygen uptake of the lens 


CoNCLUSIONS 
1. The respiration of the ervstalline lens 
of rabbits 1s inhibited by cyanide, 
2 10'M 


30 percent of the oxygen uptake 


HCN inhibits approximately 
3 About nine percent of the respiration 
of rabbit lenses is resistant to 10°? M. H¢é 'N 

$ One mol of cyanide inhibits one mole 
of the active heavy metal containing enzyme 
of the crystalline lens. 

5. Quantitative sp ctrophotometric analy 
sis indicates either that cyto hrome C is ab 
sent from rabbit and hovine lenses, that it 1s 
present in quantities less than 20 gammas 
per gm., or that it is not separated from the 
cells by the methods used 
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Dr. Jonas S. Friepen (Baltimore) : 
| would like merely to answer the question 
raised about the work of Herrmann and 
Moses, which was done in our laboratory at 
the Wilmer Institute. 

The cytochrome-C preparations which 
they had did not produce any oxygen uptake 
with hydroquinone in the absence of tissue 
extracts containing active enzymes. Controls 
on that were quite abundant, 

Some oxidizer of cytochrome in the lens 
was indicated by their experiments. 

Dr. Discue: I think this interesting ex- 
periment could perhaps be also inter preted in 
the following way, the outer layers of the 
lens, apparently, are the only ones that re 
spire, because if you put the whole lens with 
the capsule into the ringer, the inner layer 
has no access to the oxygen, This, though, 
seems to be the physiologic conditions under 
which you are working 

Now, it could be that only the outer layer 
contains cytochrome ©, and only the outer 
laver uses this system. Under these condi 
tions the content of cytochrome C would be 
verv low as calculated for the whole lens, and 
for this reason perhaps you could not find it. 

Dr. O. (lowa City, lowa): Tam 
happy that Dr. Friedenwald pointed out this 
control by Herrmann and Moses. They did 
not publish a hydroquinone-cytochrome-C 


control 


Discussion 


Dr. Dische has correctly pointed out that 
the oxygen uptake of the lens ts confined 
principally to the outer layers of the cortex. 
(Juantitative spectrophotometric studies of 
cytochrome C show that liver has a cyto 
chrome C content of 100 to 200 gammas per 
gm. The QO, of liver is approximately 8, or 
90 to 100 times as great as the lenticular 
QOO,. Assuming that all oxygen uptake is 
through the cytochrome-C system in both 
liver and lens, and that all of the cytochrome 
C is active, one can calculate that the lens 
would contain about 1 to 2 gammas of cyto 
chrome C per gm. 

Further work is now indicated to clarify 
whether the oxygen uptake of the lens is 
mediated through a copper- or an iron-carry- 
ing enzyme system. One can go about this 
indirectly using inhibition of the oxygen con 
sumption with carbon monoxide Carbon 
monoxide unites with both iron and copper 
inhibiting respiration of the tissue, the same 
as does cyanide, However, there is one dis 
tinctive difference: Light will reverse the 
oxygen inhibition in the iron system and will 
not reverse the inhibition of a copper-con 
taining enzyme system. Preliminary studies 
by Dr. Robbie indicate that carbon monoxide 
inhibition of lenticular respiration is light 
reversible. This finding suggests that the 
oxygen uptake of the lens is through an 


iron-containing enzyme system 
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AUREOMYCIN IN OPHTHALMOLOGY* 


Joun G. M.D.,** Viota M, Ricnarpson, M.D., 
AND CHestTer J. Farmer, 
Chicago, Illinois 


Aureomycin is an antibiotic obtained by 
Duggar' from a recently named mold, Strep- 
tomyces aureofaciens. This antibiotic is ef- 
fective against numerous Gram negative and 
(sram-positive Organisms, as well as against 
viral rickettsial Re 
cently, Braley and Sanders? reported this 


some and infections, 
agent to be effective in a variety of ocular 
infections caused by many infectious agents. 
rhe above findings, coupled with the high 
potency and low toxicity of this agent, indi- 
cated that aureomycin was potentially an im- 
portant chemotherapeutic agent for ocular 
warranted further investi 


infections and 


gations, A prime requisite for effective 
chemotherapy is that an adequate concentra- 
tion of the antibiotic reach the infected site. 
We, therefore, undertook investigation of the 
penetration and distribution of aureomycin 
into the ocular tissues and fluids when ad 
ministered locally and systemically. We also 
investigated the local 


aureomycin and the effect of this agent in 


tissue tolerance of 


some types of experimental and _ clinical 


ocular infections 


LOCAL EFFECT OF AUREFOMYCIN ON OCULAR 


TISSUES 

SURFACE EFFECTS 
The instillations of drops of either a 0.5 
percent solution of aureomycin borate or 
1.25 percent solution of aureomycin ethylene 
diamine at four-hour intervals caused no 
untoward reaction in the rabbit or human 


eye. When the instillations were given at 


more frequent intervals, however—namely, 


* This work was done under « V1001 
M-145, Veterans Administration. The aureomycin 
for this study was kindly supplied by the Lederle 
Laboratories, American Cvyanamice Company 

** Department Northwestern 
University Medical S 

+ Department of Biochemistry, Northwestern Uni- 
versity Medical School 


niract no 


of Ophthalmology 
ool 


15 to 30 minutes as in two patients with 
hyperacute conjunctivitis—small corneal de- 
fects were noted within 24 hours upon stain- 
ing with fluorescein. These lesions, because 
of their occurrence in the lower third of the 
cornea, suggested aureomycin as the cause. 

Further evidence that aureomycin in the 
recommended concentration may injure the 
cornea was the observation that, when this 
antibiotic was applied to the rabbit eye by 
means of a corneal bath for 30 minutes or 
longer, faint, yellowish, abraded areas were 
occasionally produced. Powdered aureomycin 
borate, when placed in the normal rabbit eye, 
caused marked chemosis and staining of the 
palpebral conjunctivas and nictitating mem 
brane with almost complete abrasion of the 
corneal epithelium after a 30-minute period. 
Aureomycin ethylene diamine in ointment 
form was found to be very irritating both to 
the rabbit and human eye. 


FECTS ON CORNEAL REGENERATION 


In order to observe further the local ef 
fects of aureomycin on the corneal epithe 
lium, the effect of the antibiotic on corneal 
regeneration was determined. It is well 
known that many chemotherapeutic prepara 
tions and the more common antiseptics not 
only delay reepithelization but may also pro 
duce permanent vascularization and scar 
ring. 

The corneal epithelium of both eyes of a 
series of 12 rabbits was abraded by a proc- 
ess previously described.* The first group of 
four rabbits received one drop of aureomy 
cin borate in a concentration of 25 mg. per 
5 ml. of distilled water in the left eye three 
times daily. A second group of four rabbits 
received similar treatment with a concentra 
tion of 25 mg. per 3 ml. of distilled water 
The third group of four rabbits were treated 
with a concentration of 25 mg. per 1 ml. of 
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distilled water. This latter is a saturated 
solution. The right eyes in each of the above 
groups, serving as controls, received one 
drop of saline three times daily. The eyes 
were treated for six days and stained daily 
with fluorescein to ascertain the rate of re 
generation, 

Group 1. On the fourth day of the expert- 
ment, in the first group, corneal regeneration 
was complete in all the saline control eyes. 
Three of the four aureomycin-treated cor- 
neas had completely regenerated. The fourth 
showed, at this time, a small staining area 
which finally disappeared on the eighth day. 

Group 11, On the fourth day of the ex 
periment, corne al regeneration was complete 
in but one aureomycin-treated eye of this 
group and in none of the saline controls of 
this group. On tke fifth day regeneration 
was complete inf two more aureomycin 
treated eyes and two control eyes. On the 
eighth day, complete recovery had occurred 
in all eyes except for one saline control eye 
which still showed a small epithelial defect 
lhis eve was normal on the 10th day. 

Group Il. Two saline control corneas 
of this group were completely regenerated 
by the fifth day. On the sixth day one 
treated eve was completely healed. By the 
eighth day, regeneration was complete in all 
eves except for one aureomycin-treated cor- 
nea, Which finally healed on the 10th day. 

From these observations, it was con 
cluded that, when all groups were considered 
together, no permanent dam ive as evidenced 
by vascularization, scarring, or ultimate re 
tardation of regeneration occurred as a re 


sult of administration of aureomycin 


INTRAOCULAR EFFECTS 


\ureomvein hydrochloride and aureomy 
cin borate were injected intravitreally in a 
series of 12 rabbits in dosages varving from 
50 to 1000 ug. per O.1 ml, Immediately fol 
lowing injection, the aureomycin deposit was 
apparent in the vitreous as a vellowish, cir- 
cumseribed area. In nearly all instances, on 


the dav following the intravitreous imyjection, 


an intense, generalized congestion of the bul 
bar conjunctiva was noted. The aqueous hu 
mor contained cells and the tris became con 
gested. This inflammatory response subsided 
within a few days, at no time obscuring the 
vitreous. Daily observation demonstrated the 
gradual dissolution of the yellowish mass 
into coarse and fine vitreous opacities. In 
some cases opacities were visible two 
months following injection. There were sev 
eral instances of damage to the posterior 
lens capsule, attributable to trauma 

In general, no marked differences were 
observed between the aureomycin borate and 
the aureomycin hydrochloride in spite of the 
differences in pH. The number of opacities 
ippeared to vary with the dosages used, be 
ing minimal with the lowest dosage. Large 
dosages injected intravitreally (10,000 pg 
or more) produced a permanent, dense, 
white, vitreous opacity with loss of the red 
reflex and a proportionately greater inflam 


matory reaction in the anterior segment. 


COMMENT 


From these experiments, we conclude that 
aureomycin borate in a concentration of 0.5 
percent is well tolerated in the eye, when in 
stilled at 3 to 4 hour intervals. When this 
same concentration is applied by means of 
corneal bath, however, or when drops are 
instilled very frequently, damage to the cor- 
neal epithelium is sometimes noted, Epithe 
lial defects caused by too frequent instilla 
tion of this antibiotic will usually heal with 
in 24 hours, provided the number of daily 
instillations is diminished. Thus, the appear 
ance of minor epithelial damage is not an in 
dication that therapy should be discontinued, 
but merely lessened in intensity. Aureomy- 
cin in the recommended dosages does not re 
tard regeneration of the corneal epithelium. 

Regarding the injection of aureomycin into 
the vitreous, it is our impression that aureo 
mycin produces considerably more damage 
than does penicillin or streptomycin similar 
lv injected. It is moderately more damaging 


than bacitracin 


j 
7 
| 


AUREOMYCIN IN ¢ 


PENETRATION OF AUREOMYCIN APPLIED 
LOCALLY 
Ordinarily, it is preferable to treat ocular 


infections, wherever possible, by local rather 
than systemic means. Local therapy, if feas 
ible, permits adequate concentrations of anti 
biotic with minimum expense and without 
the risks inherent in systemic administra 
tion. Since rational local therapy depends 
upon a knowledge of the penetrability of 
aureomycin, we undertook investigations to 
the amounts of aureomycin in the 


determine 


aqueous humor following instillations, cor 
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eyes of a series of six nembutalized rabbits 


for periods ranging from 30 to 60 minutes. 
A second group of six rabbits, in three of 
which the entire corneal epithelium was 
abraded and in the remaining three of which 
the epithelium was abraded approximately 
50 percent, received similar corneal baths 
for a period of 30 minutes, A third group 
consisting of three rabbits received corneal 
baths containing 0.5 percent aureomycin-bo 
rate solution to which was added one drop 
of O05 percent ac rosol O.T per mi. Corneal 


baths were also applied to a fourth group of 


TABLE 1 


PENETRATION OF AUREOMYCIN (5000 wG. PER ML.) BY VARIOUS MEANS OF LOCAL APPLICATION 


Average Values 


Condition of Cornea Method of Administration Time in wg./ml. 
aqueous 
Intact Instillation Drops every 5 min 0.0 
for 30 min 
Intact Corneal bath 60 min 0.0 
Abraded 100% Corneal bath 30 min 24.0 
Abraded 50% Corneal bath 30 min A 
Intact Corneal bath with 0.5% 30 min. 6.2 
verosol (1 drop per mil.) 
Mild Keratitis Corneal bath 30 min, 10.0 
Severe Ulceration Corneal bath 30 min. 80.0 
Intact lon-transfer 5 min. OS 
Intact Subconjunctival injection 30 min. 08 


neal baths, ion-transfer, and subconjunctival 


injections 


INSTILLATIONS 


Two drops of aureomycin borate solution 
(0.5 percent) were instilled at 10-minute in 
tervals for a period of one hour in both 
eves of three rabbits. After careful washing 


of the eyes with saline, the aqueous was as 
pirated, This aqueous was then assayed for 
aureomycin by means of dilution 


? 


a rial 
type assay, employing B subtilis which was 


sensitive to approximately 0.04 yg. of aureo 


mycin per ml \ureomycin was not present in 


detectable 


amounts 


CORNEAL BATHS 
Aureomvein borate in a concentration of 
0.5 percent was applied as a corn al bath 


using plastic, corneal eyecups to the normal 


three rabbits with active vaccinia keratitis. 
\ureomycin did not penetrate the intact 


cornea. Abrasion and infection of the cornea, 
as well as the addition of aerosol to the anti 
biotic solution, readily permitted the pene 
(table 1) 


tration of aureomyecin 


SuUBCON TUNCTIVAL ADMINISTRATION 


The injection of 2,500 yg. per 0.5 ml 
subconjunctivally was performed in a series 
of six rabbits. After 30 minutes the aqueous 
was aspirated and assayed as previously de 
scribed. Barely detectable amounts of aureo 
mycin were found in the aqueous after re 
peated trial (table 1). 


ION-TRANSFER 


For the administration of the drug by 


means of ion-transfer, a Selinger ionto 


phoresis apparatus was utilized Approx 
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mately 2.5 ml. of a solution of aureomycin 
borate in the recommended concentration 
(5000 pg. per ml.) was placed in the eyecup, 
and anode transfer at a current of two milli 
amperes was carried out for a five-minute 
period. The aqueous was then aspirated and 
assayed as above. Following ion-transfer, 
corneal epithelial defects were noted which 
were of greater degree than those following 
lengthy corneal baths. However, after re- 
peated trial, penetration of aureomycin was 
only of the order of that obtained with sub- 
conjunctival injection (table 1). 


COMMENT 


Aureomycin, like other antibiotics, does 
not penetrate the normal cornea in appre- 
ciable amounts. What is important, however, 
from the clinical standpoint, is that aureo 
mycin does penetrate the abraded and in 
flamed cornea. Penetration with complete 
abrasion is appreciably higher than with 50 
percent abrasion. 

Likewise, severe corneal infection permits 
a higher order of penetration than a lesser 
degree of keratitis, probably due to marked 
thinning of the corneal tissues caused by ul 
ceration. One drop of 0.5-percent aerosol 
solution per ml. of aureomycin ophthalmic 
preparation (0.5-percent aureomycin borate ) 
results in moderate penetration through the 
normal cornea, With ion-transfer and sub 
conjunctival injection, the amounts of aureo 
mycin present in the aqueous were barely 


within the range of detectability 


PENETRATION AND DISTRIBUTION OF AUREO 

MYCIN IN THE OCULAR TISSUES AND OCULAR 

FLUIDS FOLLOWING SYSTEMIC 
ADMINISTRATION 


Because of the limited supply of aureo 
mycin available for parenteral use at the 
time of investigation, studies regarding the 
assay of ocular tissues for aureomycin were 
confined to determination of the results pro 
duced by intravenous administration. Aureo 
mycin hydrochloride in a dosage of 50 mg 
dissolved in 10 ml. of normal saline was ad- 
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ministered intravenously to each of a series 
of three rabbits weighing approximately 1.5 
Kg. each. After a 30-minute interval the eyes 
were enucleated and treated prior to assa) 
as indicated in a previous publication.* Aver- 
age values of the results stated in pg. per 
gm. of tissue or per ml. of fluid are giver 


in Table 2. 


TABLE 2 


AVERAGE AMOUNTS OF AUREOMYCIN 
IN THE RABBIT EYE 


Serial dilution method with Bacillus subtilis 


Conjunctiva 6.0 

Cornea 1.3 

Sclera 1.5 

Chorioretinal tissues 2.2 

Vitreous 0.2 

Aqueous 0.6 
COMMENT 


Aureomycin was found in the conjunctiva, 
chorioretinal tissue, sclera, cornea, aqueous, 
and vitreous in concentrations decreasing in 
the order named. As might be expected, the 
more vascular the tissue, the higher the 
aureomycin concentration. In one animal in 
which the aureomycin blood level was de- 
termined, it was found to be over 50 mg. 
percent. This level is considerably higher 
than that reported when aureomycin was ad- 
ministered orally and/or intramuscularly. 
This high blood level probably accounts for 
the significant levels found in the ocular 
tissues. Aureomycin concentrations of this 
magnitude cannot be expected with the rec- 
ommended methods of administration and 
the smaller clinical dosages. 


EXPERIMENTAL INFECTIONS OF THE CORNEA 


This study was undertaken to determine 
the efficacy of aureomycin therapy in in- 
fections of the cornea produced by Staphy 
lococcus aureus, Pseudomonas aeruginosa, 
and vaccinia virus. 


STAPHYLOCOCCUS AUREUS INFECTIONS 


Nine rabbits were anesthetized with nem- 
butal and each was inoculated in both eyes 
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with a dilution of an 18-hour Staphylococcus 
aureus culture by injecting the organism into 
the corneal stroma in sufficient quantity to 
produce a uniform, opaque area 4 mm 
in diameter. The concentrations of organ- 
isms ranged from the undiluted broth to a 
10-* dilution of the broth.* The rabbits will 
hereafter be designated according to the di- 
lution which they received. The right eye of 
each rabbit was treated with 3 to 4 drops of 
aureomycin borate at 30, 40, 50, 60, 70, and 


Fig. 1 (Bellows, Richardson, and Farmer ) 


diffuse cloudiness of the cornea developed 
into a grayish, white infiltrate. This finding 
was accompanied by a greater degree of 
conjunctival secretion and congestion, 
cloudiness of the anterior chamber, and 
muddiness of the iris. In two rabbits, the 
ulceration of the cornea resulted in dense, 


scars. In the aureomycin 


leukomatous 
treated eyes, no infection was noted at any 


time (fig. 1). 
In the third group of rabbits (those re- 


Staphylococeic infection of the cornea 


(Left) Untreated eye. (Right) Eye treated with aureomycin 


80 minutes following inoculation, while the 
left eye received saline at corresponding 
times. The rabbits were observed dail) for 
a period of three weeks, From our observa- 
tions. the results fall into three groups 

The first group animals 
which received dilutions of 
greater than 10°. With the exception of 
transient conjunctivitis or iris hyperemia in 


consisted of 
organisms 


the control eyes, the response was essen 
tially negative. 

The second group comprised those rab 
bits receiving 10-%, 10°*, and 10 dilutions of 
organisms, Twent) four hours following in 
were 


eculation, the following conditions 


noted in the control eyes: slight swelling 
of the lids, a generalized, mixed congestion 
of the conjunctival vessels, and a cloudiness 
of the central portion of the cornea The 
anterior chamber showed a positive beam 
The iris was congested. A day later, the 

* A plate inoculated with | cc. \ f a 10° dilution 
contained 2,000 colonies. 


ceiving 10°, 10% and 10°* dilutions ), evidence 
of serious infection was present within 24 
hours, in the untreated eyes There was 
marked swelling of the lids, secretion, in 
tense engorgement of the conjunctival ves 
sels. the formation of a corneal infiltrate, 
cloudiness of the anterior chamber, and 
congestion of the iris, By the third day, 
ulceration occurred with a marked degree ot 
hypopyon. In 2 of the 3 rabbits, descemeto 
celes formed, followed by rupture of the 
cornea. In the treated eyes, the course of 
the infection was retarded, but infection was 
not prevented, Severe ulceration of the 
cornea occurred, but neither hypopyon nor 
rupture of the eyeball was ever observed 

Since the instillations of aureomycin were 
not effective in preventing infections in 
rabbits receiving the highest concentrations 
of organisms, more intensive treatment was 
then tried. A series of nine rabbits was in 
oculated with 10°, 10°, and 10°? dilutions. 


Two corneal baths of aureomycin were given 


a 
: 
| 
| 
| 
‘ 


278 JOHN G. BELLOWS, VIOLA M RICHARDSON AND CHESTER J. FARMER 


on successive days, treatment beginning im- 
mediately following inoculation In addition, 
aureomycin ophthalmic preparation was in- 
stilled into the eyes three times daily. As a 
result of this more intensive therapy, infec 
trons, though not preve nied, were of a 
milder degree. In one rabbit receiving a 
10°? dilution of the organism, infection was 
unusually mild, resulting in a nebulous sear 

It is apparent from the above experiments 
that complete prophylaxis re sulted when 
iureomycin therapy was instituted immedi 


ately following inoculation with a moderat: 


with a 4-mm. trephine, and the corneal epi 
thelium within this area was denuded. A 
cotton tipped applicator previously im 
mersed in a 24-hour broth culture of Pseu 
domonas aeruginosa was rubbed over the 
denuded area of the corneas for a period of 
one minute. Aureomycin§ therapy was 
started two hours following inoculation in 
three rabbits, four hours after inoculation 
in two rabbits, and six hours after inocula 
tion in five rabbits. The concentration of 
aureomycin used was 10,000 pg. per ml., 
since in a previous experiment a concentra- 


Fig. 2 (Bellows, Richardson, and Farmer). Pyocyaneous mtection of the cornea 
(Left) Untreated eye. (Right) Eye treated with aureomycin. 


number of organisms (200 to 20,000 per 
ml 

Investigations were undertaken to deter- 
mine the maximum time interval which 
could elapse following inoculation, and yet 
give complete prophylaxis. A group of mine 
rabbits was used for corneal inoculation 
with a 10* dilution of Staphylococcus aureus, 
lreatment consisted in the instillation of 
several drops of aureomycin at three half 
hour intervals ind was instituted two hours, 
four hours. and six hours after inoculation 
Che untreated eves became uniformly in 
fected and appeared as pre viously described 
The six rabbits which were treated within 
1 four-hour interval did not develop infec 
tion. Infection did occur when treatment 
was delayed for six hours following inocula- 


tron 


PYOCYANEOUS INFECTIONS 


The corneas of 10 rabbits were delineated 


tion of 10,000 gg. per ml. of streptomycin 
was found to be effective in preventing infec- 
tion when applied six hours following inocu 
lation.® 

Infection was completely prevented in the 
five animals treated within four hours after 
inoculation (fig. 2). Infection was prevented 
in one of the five animals treated six hours 
after inoculation, but all others showed 
corneal infiltration terminating in ulceration 
Che control eves which were treated at cor 
responding intervals with saline showed 
severe corneal involvement leading — fre 
quently to the formation of descemetocele 


and rupture 


VACCINIA KERATITIS 


The corneal epithelium of a series of eight 
rabbits was denuded in an area 4 mm. in 
diameter. Vaccinia was applied to th 
abraded cornea for a period of one minute, 
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during which time the lids were kept open 
Immediately following, drops of aureomycim 
in the recommended concentration were Im 
stilled into the right eves and this treatment 
was continued three times daily tor seven 
days. The left eyes rT ceived saline simul 
teneously. Infections of equal intensity were 


noted bilaterally in all animals 


COMMENT 


\ureomycin completely nted exper! 
mentally produced Staphylococci corneal in- 
fections provided the inoculum did not con- 
tain more than 20,000 organisms per mi. and 
treatment was instituted not later than four 
hours after inoculation, Aureomy« in did not 
when an overwhelming 


prevent infection 


number of organisms was inoculated into the 
comea 

The effectiveness of aureomycm agains! 
the ophthalmologically important, Gram 
negative pathogen, Pseudomonas ae ruginosa, 
was determined. This was done in spite of 
the fact that this organism has been shown 
to be only slightly susceptible to aureomycm 
Growth of the strain used was inhibited by 
100 ug. of aureomyecin as demonstrated by 
the cup-plate method, but not by 50 gg. In 
fection produced bv this strain was com 
pletely prevented when therapy was insti- 
tuted within a four-hour inte rval 

Because aureomycin has been re ported as 
including 


7H 


the herpetic and epidemic keratoconjunc- 
viruses, we investigated its effect 
Aureomycin did not influ 


tivitis 
agaist vaccinia 
ence the course of experimentally produced 
vaccinia keratitis. 


EXPERIMENTAL VITREOUS INFECTION 


The purpose of this experiment was to 
determine the efficacy of aureomyem in ex 

perimentally produced Staphylococcus 
reus infections of the vitreous. For this pur 

pose the vitreous of both eyes of a series of 
26 rabbits was inoculated with 0.1 mi. of an 
eight hour broth culture of Staphylococock us 
aureus in various saline dilutions. Treatment 
consisted in the intravitreous injection of 
0.1 ml. of saline containing varying amounts 
of aureomycin hydrochloride in the right eye 
while the left eye of each animal, serving as 
control, received 0.1 ml, of saline intravitre 

ously. 

In order to determine the minimum con 
centration of aureomycin and the maximum 
time interval that may elapse for effective 
prophylaxis following inoculation, the fol 
lowing experiment was performed. In a se 
ries of 26 rabbits, inoculated intravitreally 
with approximately 100 organisms of this 
came culture, varying amounts of antibiotic 
ranging from 25 to 1000 yg. per 0.1 ml. were 
administered, either simultaneously or at 2, 
4. 6, or 8& hours following inoculation, Re 


sults are shown in Table 3 


effective against certain viruses 
TABLE 3 
OF INTRAOCULARLY INJECTED AURFOMYCIN IN VITREOUS INFECTION 

No. ot ug. of 

> . ne Results 

Rabbits Aureomy' Time Resul 
4 25 Simultaneously Panophthalmitis 
? T) ? hrs No infection. Few vitreous opa ities 
? 30 4 hrs Panophthalmitis 
4° 1%) 2, 4 hrs No infection. Few vitreous opacities 
gt & S00 2, 4 hrs No infection. Numerous vitreous opat ities 
8} 250 & 500 6, 8 hrs Vitreous ¢ loudy Red re flex absent 


° Two rabbits each were treated after two 
+ Two rabbits receiving 
ymount were tre ited alter 
imters il 
t Interpret as above 


ind four-hour intervals 

150) ue. were treated after a two-hour interv il. and two rabbits receiving the same 
. four-hour interval. Two rabbits receiving 500 wg. were treated after a two-hour 
und two rabbits receiving the same amount were treated after a four-hour interval 
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COMMENT 

Aureomycin was effective against Staphy- 
lococcic infections of the vitreous when the 
proper concentration of the antibiotic was 
given within a limited time interval (fig. 3) 
Thus, 50 yg. of aureomycin prevented infec 
tion when administered after a two-hour in- 
terval, but not after four hours. At least 100 
ag. was necessary to prevent infection after 


Fig. 3 (Bellows, Richardson, and Farmer 
(Left) Untreated eye. (Right 


four hours, Between 250 and 500 pg., given 
after six- and eight-hour intervals, did not 
prevent infection, although infection was 


limited to the vitreous 


THE USE OF AUREOMYCIN IN CLINICAL 
OCULAR INFECTION 


Following the favorable results obtained in 
the previously described experiments, aureo 
mycin was administered to 41 patients, 38 of 
whom had external ocular infections, and 
three of whom had intraocular inflammation. 
External ocular infections were treated lo 
cally by the instillation of drops of aureomy 
cin borate or aureomycin ethylene diamine in 
the recommended concentrations, The anti- 
biotic was instilled at three-hour intervals 
in all patients with external infection, with 
the exception of three who had severe, acute 
epidemic keratoconjunctivitis and received 
instillations every 30 minutes for the first 
day of treatment. In cases of blepharitis, an 
aureomycin ointment preparation was used 
in addition to instillations, 

The patients with intraocular inflammation 


received aureomycin hydrochloride by mouth 


) 


in divided dosages totalling from 200 to 750 
mg. daily. 

In all cases of external infection, smears 
and cultures were obtained prior to therapy 
and the isolated organisms were tested for 
sensitivity to aureomycin, streptomycin, baci- 
tracin, and penicillin. Aureomycin therapy 
was instituted immediately after the taking 
of the smears and culture and without know! 


Staphylococcic intection of the vitreous 
Eye treated with aureomycin 


edge of the bacteriologic and sensitivity find- 
ings. If, after 24 hours, the patient became 
worse or sensitivity tests revealed the causa 
tive organisms to be unsusceptible to aureo- 
mycin, this antibiotic was discontinued. 
Treatment was, of course, continued in 
cases of epidemic keratoconjunctivitis in 
spite of negative bacteriologic findings as 
well as in one case of trachoma where inclu 
sion bodies were demonstrable. Reports of 
patients, who were initially treated with au 
reomycin and who later were shown to have 
allergic reactions or irritations due to physi 
cal or chemical agents, were not included in 


this series. 


STAPHYLOCOCCIC CONJUNCTIVITIS AND BLI 

PHARITIS 

There were five cases of infections due to 
to Staphylococcus aureus. One patient with 
acute conjunctivitis recovered in three days 
In a case of subacute conjunctivitis with 
corneal infiltrates, a dramatic improvement 
occurred within two days. Two cases of ble 
pharitis were treated, one with no improve 


ment. the other with moderate improvement 
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at the end of a week. The fifth patient, a 
child with severe, recurrent hordeola unsuc- 
cessfully treated with sulfonamides and peni- 
cillin for a period of many weeks, was com 
pletely recovered within five days. 
Aureomycin therapy was instituted in nine 
patients with various eye infections, in 
whom the only organism which could be 
isolated was Staphylococcus albus. In four 
of these cases, an acute conjunctivitis com- 
pletely disappeared in six days. In one case 
of anophthalmos with profuse discharge 
from the orbit, improvement occurred with- 
in four days with only a negligible amount 
of drainage remaining. A case of chronic 
conjunctivitis with corneal infiltrates im- 
proved after one week of therapy. Aureo- 
mycin was ineffective in three cases—a 
chronic blepharitis, a chronic conjunctivitis, 


and an acute conjunctivitis. 


MIXED INFECTIONS 

There were seven patients classified as 
having mixed infections. In three, con- 
junctivitis was due to Streptococcus viridans 
and Staphylococcus albus. Improvement was 
noted in the two cases which were chronic, 
but no response occurred in the one which 
was acute. A fourth case of chronic conjunc- 
tivitis due to Pseudomonas aeruginosa and 


Staphylococcus albus likewise did not re- 


spond to aureomycin therapy. In a fifth case 
unidentified 


of chronic conjunctivitis, an 
Gram-negative rod and Staphylococcus albus 
were isolated. Improvement was noted in one 
week, Aureomycin was ineffective in the 
treatment of a sixth patient with acute con- 
junctivitis, from whose eyes Bacillis subtilis, 
Staphylococcus albus, and a diptheroid were 
cultivated. Hemolytic and 
Staphylococcus albus were isolated from a 
seventh patient with acute conjunctivitis and 
corneal infiltrates. The infection was com 
pletely cured after two days of treatment. 


stre] itococci 


HeEMOPHILIS INFLUENZAE 
In one patient with acute conjunctivitis 
due to Hemophilus influenzae, recovery was 


complete within three days at which time 
cultures were negative. 


PSEUDOMONAS AERUGINOSA 


Iwo cases of acute conjunctivitis due to 
Pseudomonas aeruginosa alone were treated 
with aureomycin, In one case, accompanied 
by severe corneal involvement, the use of 
aureomycin in conjunction with delimiting 
keratotomy stopped the infectious process. 
Another case of conjunctivitis showed no 
improvement at the end of three days and 
could not be located for further follow-up. 


EPIDEMIC KERATOCON JUNCTIVITIS 

Seven cases of epidemic keratoconjunc 
tivitis were treated with aureomycin. Five 
of these were seen early in the acute phase. 
The sixth came under observation in a sub 
acute stage showing many corneal opacities. 
The seventh was seen five weeks after the 
onset and had not responded to sulfonamides 
and other antibiotics. In two of the acute 
cases, an irregular denuded area was noted 
on the lower portion of the cornea 24 hours 
following the use of aureomycin at 15- to 
30-minute intervals. Aureomycin therapy 
was continued at three-hour intervals, how- 
ever, with subsequent healing of the cornea 
on the following day and recovery from the 
epidemic keratoconjunctivitis in a period of 
7 or 8 days. In the remaining three acute 
cases, aureomycin therapy was started with- 
in 24 to 48 hours after the onset of symp- 
toms, and recovery periods were 6, 7, and 
10 days, respectively. In the subacute case, re- 
covery occurred in one week's time. A dra- 
matic response was noted in the seventh case 
24 hours after the institution of treatment, 
and recovery was complete within four days. 


TRACHOMA 


In an acute exacerbation of trachoma of 
eight years’ duration, in which inclusion 
bodies were demonstrated in the epithelial 
scrapings, marked subjective and objective 
improvement occurred after one week of 
local treatment. 
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E-PIsCLERITIS 


[wo cases of episcleritis were treated 
with aureomycin, one locally and the other 
systemically, No improvement was noted in 
the patient who received local therapy. The 
patient treated system ally, however, com 
pletely recovered within two days. This pa 
tient received 50 mg. aureomycin four times 


daily by mouth. 


Three cases of uveitis of undetermined 
origin were treated with atropine locally and 
by the oral administration of aureomycin 
Recovery occurred within 24 hours in a case 
of acute iritis. A second case ef iritis, first 
seen when the inflammation, although severe, 
showed signs of subsiding, completely re 
48 hours after the institution of 
A third case of bilateral, chronic 


covered 
therapy 
uveitis with frequent exacerbations was 
treated at the height of inflammation, in the 
left eye, with 250 mg. of aureomycin three 
times daily. No improvement was noted at 
the end of one week's time, and therapy was 


discontinued 


COMMENT 


From the afore-mentioned clinical cases, 
it would appear that aureomycin is an effec 
tive agent in the treatment of certain Gram 
positive, Gram-negative and viral infections 
of the eve. It is impossible to draw definite 
conclusions from this series, because of the 
limited number of patients treated, but in 
general the results with st iphylococeal, 
pneumococcal, streptococ al, and influenzal 
infections substantiate the favorable findings 
reported by Braley and Sanders.2? In epi 
demic keratocony;umn tivitis the period of mor 
hiditv was decreased to within 4 to 8 days 


leneficial results were obtained in one case 


1. Duewar. M.: Aureomyein 
York Acad. Sc., $1:177-181, 1948 
\ und Sanders M 


1948: Ann. New York Acad. Sci., $1 :280-289, 1948 
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SUM MARY 


Aureomycin is well tolerated by the ocular 
tissues when the recommended dosages and 
methods of administration are employed. 
Aureomycin does not penetrate the normal 
cornea, but penetration through the inflamed 
or abraded cornea readily occurs, Following 
massive intravenous dosages significant 
amounts of aureomycin are found in the 
conjunctiva, chorioretinal layer, sclera, cor 
nea, aqueous humor, and vitreous humor in 
amounts decreasing in the order named. 
Aureomycin is effective against staphylo 
coceal infections of the cornea and vitreous 
It is effective in corneal infections produced 
by a strain of Pseudomonas aeruginosa, but 
to a lesser extent than streptomycin, Vac 
cinia keratitis was not prevented by the use 
of aureomycin 

It is our opinion that aureomycin holds 
promise as being a useful addition to the 
therapeutic armamentarium of the ophthal 
mologist. It is the antibiotic of choice in cer 


It should be 


used in bacterial infections of the eve when 


tain viral diseases of the eye. 


sensitivity tests indicate the causative organ 
ism to have a greater susceptibility to aureo 
mycin than to other chemotherape utic agents 
\lthough the reports of the value of aureo 
mycin therapy in trachoma and uveitis are 
evaluation of 


encouraging to date, further 
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A NEW PROCEDURI 


Part 


INVOLVING USE OF AN 


“EXOPLANT™ 


Jack S. Guyton, M.D. 


Baltumore 


The immediate or delayed insertion of an 
exoplant has been in use at the Wilmer Insti- 
tute since July 15, 1946 


DEVELOPMEN1 


About five years ago Dr. Conrad Berens 
remarked to me that the one way he could 
think of which should always prevent a 
buried implant from becoming displaced out 
side the muscle cone was to suture the rectus 
muscles together through tunnels in the im 
plant. Application of this idea to an “exo 
plant,” adapted for an attachable prosthesis, 
seemed logical because we had histologic evi 
dence (fig. 13) that epithelium grew around 
and lined the smooth posterior portions of 
the original Ruedemann and Cutler implants 

It seemed likely epithelium would also 
grow around the muscles where they passed 
through smooth tunnels, pro 
vided the raw surfaces of the 


too 


muscles were not pre ssed 


tightly against the tunnels 


while epithelization was tak 


the Wiln 
gical ly if 


stitute 


opkins University ar 


lidate’s thesis f 


grapl 
posteri« le of a Ruedemam 


implant epitheliun 


Maryland 


ing place, and such proved to be the case. 

The term “exoplant” has been coined to 
denote that there is contact only with epithe 
lized surfaces (once healing is complete) 
in contrast to the situation with semiburied 
implants. 

The first exoplant’ was inserted into a 

t This first exoplant was made by Dr. Benjamin 
Poster (D.D.S.), who had experience in making 
plastic artificial eyes while he was in the Army, and 
who was both willing and able to translate sketches 
into plastic and metal reality. Dr. Poster was ap 
pointed prosthetist in the Wilmer Institute, a posi 
tion he until recently (April 3, 1948), 
when pressure of his dental practice forced him to 
He constructed all of the exoplants we 
used until February, 1948. Production was then 
undertaken by the Co-operative Dental Laboratories, 
12 West Madison Street Maryland 


Prior to his recent resignation, Dr. Poster made the 


retained 


resign 


Baltimore 1, 


attachable prostheses for use with all the exoplants 


we inserted 
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socket where a Ruedemann eye had been ex- 
truded. By good fortune, this exoplant was 
sufficiently correct in size and shape that an 
excellent cosmetic appearance resulted which 
has persisted for 20 months. After a few ex- 
oplants had been inserted it became evident 
that the exoplant transmitted good motility to 
the prosthesis. As more and more late extru 

sions of ring implants were observed, while 
no late extrusions of exoplants occurred, the 


insertion of exoplants gradually became the 
procedure of choice for use after enuclea- 
tion as well as for secondary or delayed in- 
sertion. 

A great many sizes and shapes of exo- 
plants were tried with about equal success 
if they were not too large. Four of the early 
exoplants inserted as secondary procedures 
were so large the muscles had to be sutured 
under tension; three of these were extruded 
within a few days after operation, and the 
other was retained but was later removed be 
cause it did not allow sufficient room for a 
proper prosthesis. Thereafter, smaller exo- 
plants were used for secondary procedures, 
and no further difficulty due to size has been 
encountered. 

At first, no attempt was made to hold the 
face of the exoplant in its proper position 
but, after three of the small size exoplants 
were found tilted (on the day after opera- 
tion) so that prostheses could not be attached 


without operative correction of the tilt, vari 


Fig. 14 (Guyton). The exoplant and attachable prosthesis 
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ous techniques were introduced for initial 
orientation. 


DESCRIPTION OF EXOPLANT 


The exoplant which is available at the 
present time is in the shape of a trun- 
cated cone on a hemispherical base. Two 
oval holes or tunnels pierce it perpendicular 
to its vertical (anteroposterior) axis and 
at right angles to each other, and the im 


plant has a cup inset in its anterior surface 
(fig. 14). 

It is made in two sizes: 
designed for insertion at the time of enuclea 


the large size is 


tion and the small size is for delayed implan 
tation or reimplantation. In both sizes the 
anterior surface is 12 mm. in diameter; the 
cup is 5 mm. in diameter at its opening, 4.5 
mm. in diameter at its bottom, and 4 mm. 
deep, with a small flange inside the cup along 
its inferior wall; the distance from the an- 
terior surface to the oval tunnels is 5.5 mm. ; 
and the tunnels themselves are 4.5 mm. in 
vertical diameter and 5.5 mm. in horizontal 
diameter. In the large size the maximum 
18 mm. and the 


diameter of the base is 


height of the base is 10 mm., giving an over- 
all height of 20 mm. The weight is 3.5 gm. 
In the small size the maximum diameter of 
the base is 15 mm. and the height of the base 
is 7 mm., giving an overall height of 17 mm. 
The weight is 2.0 gm. All edges are rounded 
off and all surfaces highly polished. 
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The exoplants available at present are 
composed of methyl methacrylate, inset with 
a vitallium cup, Construction of these exo- 
plants is as follows 

A wax form is cast and lathed to exact 
dimensions. A hole is also lathed in the an- 
terior surface of the form and the vitallium 
female cup is waxed in place. The wax form 
is invested in an injection-type dental flask 
and a mold of dental stone is made. The wax 
is eliminated by boiling it out, the mold is 
tinfoiled, and methyl methacrylate (approxi 
mately three parts polymer to one part mon- 
omer, varying slightly according to the 
weather ) is injected into the closed flask with 
maintenance of a pressure of 400 pounds 
per square inch. 

This assembly is placed in a Thermal 
Plasticure, to cure the acrylic, for six hours 
at a temperature of 170°F., and it is then 
cooled overnight. Tunnels are drilled through 
the exoplant, edges are rounded off, and all 
surfaces are pumiced and shined with polish- 
ing compound, Particular care is given to 
polishing the tunnels. All surfaces of the 
exoplant are examined under magnification 
to check against any porosity, roughness, or 
unpolished areas. 

The female cup and the male pin (fig. 15) 
are cast of vitallium, which is an alloy con- 
taining 53-percent cobalt, 37-percent chro- 
mium and 10-percent molybdenum. The cups 
and pins are sandblasted, so they fit together 
perfectly, but they are not polished, because 
perfectly fitting polished surfaces tend to 
stick together. 

Construction of all-vitallium exoplants, 
highly polished except inside the cup, and 
gm., is 


5 


hollowed so as to weigh only 3 to 
feasible but production (requiring ex- 
pensive dies) will not be started until more 
time has permitted a better evaluation of 
exoplants as compared to semiburied im- 
plants, and has permitted any desired 
changes in size and design. Vitallium exo- 
plants are theoretically preferable because 


this alloy assures permanency. Acrylic will 
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15 (Guyton). Attachment of prosthesis to 
exoplant, and illustration of separate cup and pin 
H 


probably also prove to be essentially per 
manent in its lasting qualities; however, 
acrylic plastic has only been in general use 
about 10 years, and it may deteriorate after 
much longer periods of time; a hypersensi 
tivity to acrylic also occasionally develops. 

Friedenwald?"® suggested that the exoplant 
might be sutured in place more easily if it 
were constructed in two parts with the junc- 
tion passing through the tunnels, so that the 
anterior part could be screwed to the pos- 
terior part after the muscles were united. 
lliff?** has recently inserted two exoplants 
modified in this manner (fig. 16). 


Fig. 16 (Guyton). Two-piece exoplant (Frieden- 
wald and Iliff). 
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(OPERATIVE 


NIQUES 


A. INSERTION OF AN EXOPLANT AT THE TIME 
OF ENUCLEATION 
\ pericorneal incision is made through 
conjunctiva, Tenon’s capsule is separated 
from the globe, and each rectus muscle in 
sertion is exposed, without disturbing its 


capsule. A double-ended 5-0 braided nylon 


Fig. 17 (Guyton). Insertion of 5-0 braided nylon 
sutures to form a double-lock stitch in each rectus 


suture, threaded and locked on ski needles 
20 mm, in length, is inserted through each 


rectus tendon and capsule about 2 mm. from 


its insertion in such a manner as to form a 


Sup Rectvs 


Inf Rectvs — 


Fig. 18 (Guyton). Uniting the muscles throug 


double-lock stitch (fig. 17). Each rectus ten 
don is then divided at its attachment to the 
globe. The optic nerve is cut and the oblique 
muscle tendons are cut at their insertions, 
care being taken not to damage Tenon’s cap 
sule 

It is not imperative to wait until bleeding 
has completely subsided before mserting the 
exoplant, because blood can seep out around 
short tin but the 


it for a postoperatively 


bleeding certainly should not be brisk 


GUYTON 


Rectvs 


Both ends of the suture attached to the 
superior rectus are passed through one of 


the tunnels of the exoplant Penon’s cap 


sule is divided for several mm. back along 


each side of the muscle, just enough to per 


mit the end of the superior rectus to be 
pulled completely through the tunnel and 


sutured to the inferior rectus tendon by 
means of the previously placed sutures, so 
that the tendons overlap each other 4 or 5 
mm, Both ends of the suture attached to the 
internal rectus are then passed through the 
remaining tunnel of the exoplant, passing 
over the united vertical recti, and the end of 
the internal rectus is drawn completely 
through this second tunnel and sutured to 
the end of the external rectus (fig. 18). 
The exoplant is now straightened into such 
a position that the anterior face tilts upward 


15 to 20 degrees from the horizontal. This 


slight upward tilt allows for the slight 
downward rotation which will result from 


supporting the weight of the final prosthesis 
and the upper lid. The edge of the conjunc 
tiva and anterior termination of Tenon’s cap 
sule are now tacked to each rectus muscle 
by means of a 5-0 plain catgut suture. These 


sutures are so placed as to hold the exoplant 


} 


j 


Int Rectus 


the exoplant 


in proper position, by causing conjunctiva 
ind Tenon's capsule to press snugly enough 
against the pillars separating the tunnel open 
ings to prevent tilting out of position before 
A plastic 


with a large central opening (fig 


conformer, 
to 


permit free drainage of any serous or mucoid 


the muscles adhere 


discharge or of postope rative bleeding 
around the sides of the exoplant, is placed in 
socket to 


proper position in the 


the maintain the conjunctiva in 


tornices \ monocular 
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dressing is apphed without pressure 

The above technique is that now m 
Actually, the exact details are of little con 
sequence so long as the muscles are united 
firmly, without being under tension, and the 

exoplant is properly positioned 

Different suture materials for uniting the 

muscle ends have included 4-0 mild chromi 
cized catgut, and 6-0 to 3-0 silk, but 5-0 
braided nvlon appears preferable because tt 
1s amazingly strong tor its size, causes a 
minimum of tissue reaction, and is easily 
handled. One precaution must be taken in us 
ing braided nylon: three tes are necessary, 
because a simple square knot may slip if the 
suture ends are cut off short Any type of 
needle which can pass through the tunnels 
of the exoplant is suitable, but ski needles are 
the easiest to handle. 

Fixation of the exoplant in proper position 
mav be assisted by use of a conformer which 
has a pin projecting from its posterior sur 
face, preferably 2 to 3 mm. above its center, 
to fit into the cup of the exoplant (fig. 19B) 
However, if the pin is so short as to allow 
the posterior sur face of the conformer to rest 
iwainst the face of the exoplant, there may 

at times be enough postoperative edema of 
the conjunctiva to push the conformer for 
ward and disengage the pin Chis complica 
tion can be minimized by using a ver) thin 
conformer with a longer pin 

\ third method which assists im fixing the 
exoplant in position ts to suture the junctures 

of the vertical and horizontal rect together. 
Such a suture is easily enough inserted, but 
is probably of little value unless the face 
of the exoplant has a tendency to tilt away 


from the desired position 


INSERTION OF SECONDARY EXOPT ANTS 


Insertion of an exoplant into a socket 
where enucleation has previously been per 
formed is dependent upon identification and 
isolation of the rectus muscles, The socket 
should be carefully inspected before opera 
tion, with the patient looking in the various 


directions, determine the points in the 


Fig. 19 (Guyton). ( A) A conformer with 
large central opening. (B) Contormer with pin, 
which can be used to fix ex a nt in position 


socket where each rectus muscle exerts its 
maximum pull on the overlying conjunctiva 
lhis is important even if general anesthesia 
is not used, because proper local anesthesia 
with novocain injection must produce partial 
or complete paralysis of the rectus mus les 
if pain is to be completely eliminated. 
loothed forceps are used to grasp an ap 
preciable amount of firm subconjunctival tts 
sue at each of the points where maximum 
pull on the overlying conjunctiva was 
exerted, and a stay suture is placed in each 
of these positions, With tension on the stay 
sutures, the rectus muscles can usually be 
actually palpated with a finger before the 
conjunctiva 1s incised (fig. 20). 


Fig. 20 (Guyton). Stay sutures and initial im 
sion for delayed or secondary insertion of exo 


plant 
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Identification of the 
means easy. After fibrosis around the mus- 
cles has taken place, there is little difference 


muscles is by no 


in appearance between muscles and fibrous 
tissue. The superior oblique is generally 
rather firmly attached to the superior rectus ; 
this can cause confusion unless such an at- 
tachment is anticipated. The inferior oblique 
is likewise usually rather firmly attached to 
the inferior rectus, but this is less likely to 
be confusing. 

In cases in which no previous implantation 
has been done there is usually a minimum of 
scarring to contend with, but considerable 
care must be taken in separating the recti 
from each other. Incisions are made between 
each pair of rectus muscles, Conjunctiva and 
fibrous tissue are dissected from over the 
muscles and each muscle is freed and cleaned 
so that it possesses moderate elasticity when 
stretched. Identification and isolation of the 
muscles is accomplished most easily by ap- 
the 
muscle cone and exposing its external sur- 


proaching each muscle from outside 
face before a portion of the fibrous tissue is 
ilissected from its sides and inside surfaces. 

In cases of buried implants, the implants 
are invariably surrounded by a tough fibrous 
capsule which is quite difficult to separate 
from the surrounding orbital tissue. If the 
buried implant is definitely located in the 
center of the muscle cone, the capsule sur- 
rounding it can be excised and the rectus 
muscles identified and freed by approaching 
the inner surface of each. However, if there 
is any doubt as to the exact orientation of 
the buried implant, the recti are best identi 
fied by approaching their external surfaces 

Identification of the recti after extrusion 
of a semiburied implant is relatively easy, 
because each rectus muscle has generally 
been fixed by fibrous tissue in a readily ac- 
cessible and identifiable position before ex- 
trusion of the implant 

Once the identified and 
freed, the exoplant is inserted in exactly the 


four recti are 


same manner as at the time of primary enu- 
cleation. If the socket is partially contracted, 
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it is undesirable to suture conjunctiva to the 
recti. an attachable con- 
former of large enough size will result in 
restoration of a proper socket when epi- 


Introduction of 


thelization is completed, as well as in main- 
taining correct position of the exoplant. 


C. POSTOPERATIVE CARE 


The monocular dressing is changed each 
day. If any appreciable discharge accumu- 
lates in the socket, it is cleaned by irrigation. 
Should any evidence of impending infection 
appear, antibiotics are used. Otherwise, the 
patient is allowed complete freedom. 

Complete epithelization around the mus- 
cles and behind the exoplant apparently oc- 
curs within 2 or 3 weeks after operation. A 
conformer is worn for 3 to 4 months after 
operation, at the end of which time an at- 
tachable prosthesis is made for the patient. 
During the first two weeks the conformer 
with a central opening, permitting free drain- 
age, may be used as long as position of the 
exoplant is approximately correct; a con- 
former with pin is then preferable to main- 
tain proper position while contracture of the 
scar tissue takes place. After the patient ob- 
tains his prosthesis, he usually should re- 
move it once or twice a day for irrigation of 
the socket. 


RESULTS 


A total of 45 exoplants were inserted at 
the Wilmer Institute between July 15, 1946, 
and April 1, 1948. Twenty-five of these were 
inserted immediately following enucleation 
and 20 were placed in previously enucleated 
sockets 
trusions of Cutler ring implants, four after 
Ruedemann whole 
plants, one after extrusion of a secondary 
with displaced 


Seven were inserted following ex- 


extrusions of eye im- 


exoplant, five in sockets 
buried implants, and three in sockets where 
no implantation had been performed. The 
follow-up records of these 45 cases cover 
periods varying from one week to 21 months, 
the average follow-up being six months. 


The complications encountered with exo- 
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plants during the early development phase 
have already been enumerated as: (1) Three 
immediate extrusions, and one removal, of 
secondary exoplants which were too large, 
and (2) immediate tilting, sufficient to re- 
quire operative correction, of four exoplants 
which were not fixed in position, Only one 
complication has occurred w ith the exoplants 
and techniques now in use. This consisted of 
extrusion of a secondary exoplant because of 
an acute pyogenic infection eight days after 
operation. Another exoplant was inserted 
successfully two months later. 

In general, motility of the protheses was 
more uniformly perfect when insertion of 
the exoplant was an initial rather than a 
secondary procedure. Motility in the former 
instances was uniformly as full or almost as 
full as that of the normal eye, and approxi- 
mately equal to that obtained with Cutler ring 
implants. Movement in the fields of action of 
the oblique muscles was as good as that in 
the fields of the recti, indicating that the 
oblique tendons were firmly attached to the 
subepithelial fibrous tissue surrounding the 
backs of the exoplants. Motility of the sec 
ondary exoplants was graded as perfect in 
eight cases, and cosmetically satisfactory but 
partially restricted in one or more meridians 
in the other eight. Deepening of the upper 
lid sulcus has been minimal in these cases, 
whether the exeplant was an immediate or 
a secondary procedure. 

A theoretical objection to the exoplant is 
that, if the center of the base serves as the 
center of rotation, the radius of the arc in 
which the prothesis rotates will be 18 to 20 
mm. The center of rotation of a normal eye 
lies 13.1 mm. behind the cornea when the eye 
is rotated downward, and 14.1 mm. when it is 
rotated upward; and the normal eyeball is 
itself displaced very slightly in the various 
meridians when it is rotated.***-*"* 

At the time the first exoplants were in- 
serted, the prostheses were constructed in 
much the shape of ordinary reform eyes. The 
prostheses therefore usually had a scleral 
curvature flatter than that of the normal eye, 
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the average radius of scleral curvature being 
14 mm. in the vertical meridian and 18 mm. 
in the horizontal meridian, and the prostheses 
were large enough to extend into the for- 
nices. Motility of these protheses was some 
what limited because the edges of the pros 
theses were unable to rotate farther posterior- 
ly than the fornices themselves would per 
mit. After Dr. Cutler suggested that the 
prostheses should have the same curvature 
(both corneal and scleral) as the anterior 
portion of a normal eye, the original ones 
were replaced and motility was thereby con- 
siderably enhanced. 

The prosthesis found best for use with exo- 
plants (or with semiburied implants) usually 
has a scleral radius of curvature of 12.5 mm. 
Jardon®* describes a method for fixing 
a plastic pin onto stock Mon yplex prostheses 
for attachment to semiburied implants, The 
Monoplex eyes were designed primarily for 
use as unattached protheses and are made in 
nine different sizes and shapes, The radius 
of curvature of the scleral portions of these 
eyes is variable in each model, being different 
in various meridians and at cifferent dis- 
tances from the corneal segment, with the 
curvature in the horizontal meridians averag- 
ing about 2 mm. more than the radius of 
curvature in the vertical meridians. Of the 
nine available sizes and shapes, model No. 
3 most closely approximates the optimum 
shape of custom-made attachable prostheses. 

The No. 3 Monoplex eye has scleral curva- 
tures of about 13 mm. radius vertically and 
14 mm. radius horizontally." The over-all 
dimensions of this model exceed those opti 
mal for attachable prostheses, but the edges 
can be ground down and repolished as de 
sired. Jardon** believes a satisfactory at 
tachable prosthesis can always be made from 
one or another of the stock Monoplex 
models. If such proves the case, the cost of 
the custom-made prostheses will be largely 
eliminated 

SUMMARY 

Ruedemann’s introduction of semiburied 

plastic eye implants (1945), and Cutler’s use 
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of a separate prosthetic section attachable by 


a male-female joint, initiated techniques 
which often result in a normal appearance 
and motility of artificial eyes 

The use of an “exoplant” which has con 
tact only with epithelium, introduces a prin 
ciple that may reduce the occurrence of late 
complications. The insertion of 45 exoplants 
(25 as initial and 20 as secondary proce- 
dures) at the Wilmer Institute during the 
past 21 months has given cosmetic results 
equal to those obtained with any of the semi 
buried implants and, as yet, there have been 
minimal complications 


The Johns Hopkins Hospital (5) 


this thesis 


After 


late comy lica 


Appenpus. (Tanuary 3, 1950.) 
submitted ¢ April 1948) 


appear in some ot the 


certain 


tions began t ases in which 


exoplants had been used. During fhe 21 months since 
then. the following complications have heen encoun 
tered 
1. In a moderate number of patients, the exoplant 
has gradually tilted away from the optimal position 
for support of and movement of the prosthesis Sucl 
tilt has usually been downward, with stretching 
f the superior rectus where it enters the tunnel 
It } occurred most often in those cases im wl ic] 
exoplants were imserte 1 at the torn f enucleati 
esp Ilv whe prostheses were obtained rather 
ifter operatio It has heen least frequent 
when exoplant were nserted as delayed pro 
cedure mit ocket aire ly « tainn firm fibrous 
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Personal communication (March, 1948) 


An being made to eliminate late 


attempt is now 


tilting by the use of a modified exoplant, with a flat 
ter posterior segment and an anteroposterior tunne! 
through which the obliques are sutured to the er ds 
of the recti. In this way, the inferior oblique 1s used 
to help support the weight of the prosthesis and 
upper lid 

Other modifications include a smaller anterior 
surface, smaller tunnels, use ot a sl tted rect re 
lar pin, and use of polymer alone in preparing the 
plastic 

2. In an appreciable number of cases, there has 
heen excessive conjunctival irritation and discharge 
In several instances, this has been associated wit! 
some orbital edema, or even orbital cellulitis. Irriga 
tion of the socket one or more times daily wit! 
aqueous zephiran (1 5.000) contamimng one-percent 
sodium lorice ippears to minimize my 
ations 

+ In a few instances actual extrusion or neces 
sary removal of the exoplant has been the result of 
one of these complic 

After a number late complicati ns with ex 
pl ints had heen encountered, some of the ser 
buried tantalum-mesh implants were tried. Agai 
a number of late « mplicati« ms were encountere 
these included excessive conjunctival irritat und 
discharge, actual orbital cellulitis, progressive ex 
posure of the mesh, with eventual displacement ot 
the implant in several mstances nd recurrent hy 
pertrophy of granulation tissue anterior to the 
mesh 

A tabulation of the results obtamed with various 


implants and exoplants at the 
Ilinois Eve and Ear 


semiburied 


Institute and at the firmar 
is being prepared for publication. At the present 
time, however, superiority for any one or the other 


procedure cannot be claimed 
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NOTES, CASES, 


ANTERIOR-SEGMENT 
PHOTOGRAPHY* 


WitH THE NORDENSON 
RETINAL CAMERA 


Nicnotas Douvas, M.D., 
Lee ALLEN 
lowa City, lowa 


lhe Nordenson retinal camera may be 
used to photograph the lens (hgs. 1 and 2), 
iris (fig. 3), and external eye (fig. 4), in 
color or black and white without supple 
mentary equipment and with only simple 
readjustments from the settings used for 
fundus photography 

The patient 1s seated before the camera 
with his head in the headrest as for fundus 
photography. On one side of the aong hori- 
zontal barrel of the camera, in the rotating 
dise containing five spherical lenses of vari 
ous powers is found a —1.5-diopter lens. 
This lens is rotated into position in the opt! 
cal system for photographing all the above 
mentioned structures, After the illumination 
is adjusted as in fundus photography, the 
whole camera is shifted toward the patient 
until its ophthalmoscope lens is about 4 cm 
from the eye. The light emerges from the 
ophthalmoscope lens in the form of a cone 
and, because the base of the cone has been 
brought close to the eve, a circular area about 
28 mm. in diameter is illuminated 

Using a 4-mm. are with 5 amperes of cur 
rent. a shutter setting of “2” makes good ex 
posures of the external eve and iris on in 


Kodachrome or Ektachrome film. A 
“1” has been used for lens 


door 
shutter setting of 
photography Phese exposures compare with 
a setting of “0” for fundus photographs on 
the same film 
The side-arm focusing device functions 


properly for the photography discussed here 
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niversity of Iowa 
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without any change for settings used for 
fundus photography, and assures perfect 
focus with faithful recording of fine detail. 
General form is seen with the dim illumina 


tion from the carbon are through the focus- 
ing filter, but the intensity of this light 1s 
insufficient for critical focusing on the ex 
ternal eye, iris, and lens. A small flashlight 


Fig. 1 (Douvas and Allen). Ectopia lentis, orig- : 
inally photographed with the Nordenson retinal ; 


camera on Ektachrome film, tungsten type; shutter 
setting, “1.” 


Fig. 2 (Douvas and Allen) 


ract, perinuclear type, phe tographed with the Nord 
enson retinal camera on Eastman Plus-X film; 


Developmental cata- 


shutter setting, “3.” 
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Nevus of iris, orig- 


Fig. 3 (Douvas and Allen) 


inally photographed with the Nordenson retinal 


camera on Ektachrome film, tungsten type; shutter 
setting “2.” 


Carcinoma of 
limbus, originally photographed with the Norden- 
son retinal camera on Ektachrome film, tungsten 


type; shutter setting, “2.” 


Fig. 4 (Douvas and Allen). 


furnishes ample illumination for this pur- 
pose. 

The focusing device reveals the light re 
flexes from the illuminating system in the 
position they will occupy on the photographic 
film. They may be shifted away from the 
point of greatest interest by moving the 
whole vertically 


camera horizontally 


These reflexes will move the same distance 
and direction as the camera, Smaller reflexes 


remaining upon and within the eve may be 
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manipulated somewhat by having the pa- 
tient shift his direction of gaze. 

The image on the photographic film is ap- 
proximately 1.3 times the size of the object, 
depending upon its depth within the eye. 
The pictures are 35 mm. in diameter with a 
circular outline. Most external pictures will 
have at least a small area of orange fundus 
reflex visible through the pupil. 

Lens changes may be silhouetted against 
the bright orange reflex of the illuminated 
fundus (fig. 1) because of the co-axial na- 
ture of the illumination. The resulting pic- 
ture is similar to the impression gained 
through ophthalmoscopic examination. This 
is one of the valuable uses of the camera. 

Photographs of the iris made with the 
retinal camera often are superior to others 
because the reflexes can be placed over the 
pupillary area, thus leaving the entire iris 
visible. 

Photographs of the external eve will be 
limited to a circular area, 25 mm. in diameter. 
The depth of focus in the Nordenson camera 
is more limited than in some others, but it 
is sufficient for showing the region of great- 
est interest 
University Hospitals. 


DEVICE FOR STABILIZING THE 
ELECTRONIC TONOMETER 
DURING CALIBRATION 


Paut Tower, M.D. 


Los Angeles, California 


The Mueller electronic tonometer repre 
sents a great improvement as compared to 
Schigtz’s mechanical tonometer, During cali- 
bration of the instrument, however, it is diffi- 
cult to maintain the tonometer head in posi- 
tion, while at the same time adjusting both 
knobs. Thus, either the help of a second per 
son is required, or the contact between to- 
nometer head and test block has repeatedly 
to be interrupted and again established, mak 
ing not only for loss of time but also for a 
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Fig. 1 (Tower). The wooden 
block with clip upright against 
the long side of the tray 


Fig. 2 (Tower). When the handle of the tonom- 
eter is inserted into the clip, the plunger remains 


in position over the test bloch 
certain amount of inaccuracy in readings and 
adjustments. 

These shortcomings can be corrected by a 
single accessory designed to hold the tonom 
eter head securely in place over the test block 
during calibration. A small, oblong wooden 
block with a slip at its upper end is placed 
against the long side of the tray formed by 
the lid of the 
When the handle of the tonometer is in 


serted into this clip, (fig. 2) the plunger 


instrument case 


( fig. 1) 


will be in a vertical position over the test 
block and will remain stable during the en- 
tire procedure. The little horseshoe-shaped 
wire attached to the collar of the plunger 
should never touch the base plate of the han- 
dle. as erroneous readings would result. The 
small wooden block is held in position by a 


Fig. 3 (Tower). The wooden block is folded down 


to the bottom of the tray 


hinge at the bottom of the tray, and ts 
folded down before closing the case (fig. 3). 
610 South Broadway (14). 


INSTRUMENT FOR REMOVAL OF 
RUST RING OF CORNEA* 


Erwin E. Grossmann, M.D. 
Milwaukee, Wisconsm 


Hardingt describes a simple instrument 
consisting of a stainless steel hypodermic 


needle mounted on a chrome-plated brass 


* From the Department of Ophthalmology, Mar- 
quette University Medical School 

t Harding, G. F.: Arch. Ophth., 29:1§ (Jan) 
1943 
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handle, which is useful in the removal of for 

eign bodies of the cornea. Appelbaum* sim 
plied Harding's original mstrument by at 
taching the same hypodermu needle 


The 


removal of foreign 


to an 


ordinary imsulin use of a 


ln ve lled 


hodies from the cornea has been found satis 


syringt 
needle in the 
factory in most ophthalmologists’ hands 
Although both Harding and Appelbaum 
the 


used to remove a rust ring, it has been my 


state that bevelled needle can also be 
experience that foreign bodies which strike 


the cornea and become impacted while hot, or 


Fig. 1 (Grossmann). A dental burr inserted into 
in ordinary lead pencil is used for removal of rust 
rings of the cornea. 


metallic foreign bodies that remain in the 
cornea a few days, or oxidized areas from 
a shower of sparks will nearly always leave 
a “rust ring” which is part and parcel of the 
continguous corneal tissue. This is especially 
true of emery foreign bodies which always 
strike the cornea in a heated condition 
Simple manipulation with a sharp pointed 
instrument will not always remove the oxi- 


Jdized area without some degree of piece-meal 


Appelbaum phth., 30:262 (Aug.) 


144 


INSTRUMENTS 


extraction and a consequent insult to the 


| he 


usually requires removal by a tine corn al 


corneal tissues obstinate “rust ring” 
curette, or by twirling a dental burt between 
the thumb and forefinger. 


The 


manipulate and has a tendency to shift slight 


short dental burr is not easy to 
ly from the desired site. Cross, therefore, 


devised a “chuck,” to which an ordinary 
dental burr can be attached, and this imstru 
ment has been used for years by industrial 
surgeons. 

| have used a similar “chuck”’ for the past 


two years, made from an ordinary lead 
pencil, and have found this improvised in 
strument to be as efficient as one of metal 
One-half inch of lead is removed from one 
end of an ordinary lead pencil. The shank 
of a No. 0.5 or No. 1.0 dental burr ts dipped 
into ordinary mucilage and inserted into the 
hole in the pencil. After a few minutes, the 
shank is firmly glued into the handle (fig. 1). 

Since dental burrs are not stainless or rust 
proof and cannot be boiled, it does not mat 
ter that the metallic instrument is mounted 
on a wooden shaft. To sterilize the dental 
burr is immersed in a bottle of 70-percent 
alcohol for 30 minutes, or for 10 minutes in 
any of the phenol preparations used for oph 
The 


sized dental burrs can be used to suit the 


thalmic cutting imstruments various 


particular case. In all of my cases, a smooth 
clean crater has always been obtained 


222 West Wisconsin Avenue (3) 
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Edited by Donato J. Lyte, M.D 


COLLEGE OF PHYSICIANS 
OF PHILADELPHIA 


SECTION ON OPHTHALMOLOGY 
February 17, 1949 


De. Perce DeLonc, chairman 


SURGICAL TREATMENT OF GLAUCOMA 


Dr. Joun H. Dunnincton, New York, 
the guest speaker, discussed the reasons for 
failure of primary surgical treatment for 
glaucoma, and offered some suggestions for 
the prevention of such failures and for sec 
first 


ondary if required. He 


pointed out that the two most common 


operations 


causes of failure are: | 1) Faulty selection of 
surgical procedures, and (2) faulty tech 
nique. 

Dr. Dunnington quoted the procedures of 
choice for various types of glaucoma as sug 
vested at a symposium at a recent meeting 
of the American Academy of ¢ )phthalmology 
and Otolaryngology. The reasons for their 
selection were outlined, and it was pointed 
out that paracentests of the anterior cham 
ber in acute narrow-angle glaucoma ts ineth 
cient, as is iridectomy in obstinate cases of 
this type 

He referred to Chandler's discussion of 
faulty technique, and stre ssed this as a very 
important preventive factor. The cases of 


operative failure were divided into two 
groups: 

1. Those in which ocular tension remains 
high 


2. Those in which ocular tension subse 
quently rises. 

In the first group fall most of the cases im 
which the original procedure was a poor 
choice, the best illustration being paracente 


sis for acute narrow-angle glaucoma, which 


calls for iridectomy or a filtering operation 


If the original operation was an iridec 


tomy or filtering procedure, hemorrhage or 
a damaged lens may be the cause of failure. 
A swollen cataractous lens must be re- 
moved promptly. Hemorrhage is a very dif- 
ficult problem and must be handled with 
great care. If absorption has not begun in 48 
hours, a very careful corneal paracentesis is 
recommended. 

For hemorrhage into the vitreous, spon- 
taneous absorption is preferred. Posterior 
sclerotomy in the region of the ora serrata 
was mentioned and, if other procedures are 
unsuccessful, nonperforating cyclodiatherm) 
is worthy of trial 

Most failures in glaucoma surgery fall into 
the second group. A careful survey to deter 
mine the cause of the secondary rise in ten 
sion was urged, If the cause is uevitis, either 
severe or quiet, the treatment should be the 
measures used in glaucoma secondary to 
uveitis, rather than re-operation, Spontane 
ous recovery in such cases is not infrequent, 
and Dr. Dunnington advised waiting at least 
two months for a secondary operation in 
such a case. Miotics and mydriatics are used 
with great care. Ten-percent neosynephrin 
to keep the iris mobile ts often useful when 
miotics are used. 

Granting that re-operation ts indicated, 
the multiplicity of procedures available is 
evidence of their frequent inefficiency. If 
an iridectomy has been done and the iris 
is healthy, an iridencleisis is preferred in 
cases with tension not over 45 mm. Hg, and 
sclerectomy with iris inclusion in the more 
severe cases 

If the iris is atrophic, a trephining opera 
tion is preferred. If there are peripheral an- 
terior synechias, the site of the trephining 
operation should be chosen where these ad 
hesions are minimal. One trephination does 
not preclude another at a different point 
away from previously formed scars. 
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Cyclodialysis is usually not helpful in the 
presence of a narrow or obliterated angle. 
A combination of cyclodialy sis and iridec- 
tomy was described for certain cases where 
another filtering operation is not considered 
feasible. 

M. Luther Kauffman, 
Clerk. 


NEW YORK SOCIETY 
FOR CLINICAL 
OPHTHALMOLOGY 


February 7, 1949 
Dr. BenyAMIN EsTeRMAN, president 


BeTA IRRADIATION IN KERATITIS 


Dr. Crara L. Oxratnetz discussed the 
value of beta irradiation in the treatment 
of corneal lesions, Since Beta rays are ab- 
sorbed in the first 3 mm, of tissue, Beta 
radiation is an ideal approach to effective 
treatment of diseases of the cornea without 
causing cataract formation. The radium-D 
applicator used at the Manhattan Eye, Ear, 
and Throat Hospital was described. 

Beta irradiation is known to be very ef- 
fective in occluding corneal blood vessels 
and proved to be of great benefit in kerato- 
plasties. Occasionally good results with par- 
tial clearing of the opacities are obtained. 
Also, if proper irradiation is used, good re- 
sults are obtained in recent, as well as in 
chronic, corneal lesions with thickening and 
vascularization 

Iwo cases of chronic corneal ulcers suc- 
cessfully treated with Beta rays were pre- 
sented by the Radiotherapy Department of 
the Manhattan Eye, Ear, and Throat Hos- 
pital 

The first case was that of a man, aged 31 
vears, with a corneal ulcer, of the left eve 
of three months’ duration, resistant to sys 
temic as well as local medication. With only 
three applications of Beta (1500 r. 
each) there was almost complete clearing 


ravs 


of the cornea 


In the second case, a very good result with 
similar irradiation was also obtained. A 
woman, aged 62 years, had a dendritic ulcer 
of the cornea of five months’ duration. Cau 
terization and systemic therapy gave no re- 
sults, 

The mode of action of Beta irradiation in 
keratitis in speculative. It has been pointed 
out that the Beta rays increase the anti- 
body reaction in the cornea, and it may be 
that the beneficial result is obtained in this 
way. Or perhaps, the treatment at the lim- 
bus produces occlusion of the vessels and, 
with decrease in vascularity, improvement 
follows. Whatever the mode of action is, 
Beta irradiation should be given in every 
case of keratitis in which the more con- 
servative methods have failed. 

Discussion. Dr. Esterman asked if this 
method has any other advantage other than 
simplicity of application. 

Dr. Okrainetz replied that this method 
produces more rapid results and fewer ap- 
plications are required. 


IN THE MACULA 


Dr. Apranam Kornzweic presented a 
paper on this subject. The complete report is 
on pages 243-247 of this issue. 


PIGMENTARY RETINAL DEGENERATION WITH 

EXTERNAL OPHTHALMOPLEGIA 

Dr. Max CHAMLIN presented a paper on 
the condition known as progressive nuclear 
ophthalmoplegia (or hereditary external oph 
thalmoplegia), which is believed to be a 
heredo-degenerative entity, and occurs alone 
er in combination with bulbar and_ spinal 
nuclear palsies. In 194, Barnard and 
Scholz described cases of external ophthal 
moplegia associated with pigmentary de 
generation of the retina. Walsh describes 
three more of these cases, 

Except for the pigmentary degeneration 
of the retina, these cases had practically the 
same features as the so-called progressive 
nuclear ophthalmoplegia. They all started 
in adolescence or early adult life and showed 
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external ophthalmoplegia. Ptosis was a 
prominent and early feature. 

Dr. Chamlin presented three cases which 
fall into the same category. 

The first case was that of a boy, aged 
13 years, with a marked bilateral external 
ophthalmoplegia that had started with ptosis 
at the age of nine years. In addition he had 
pigmentary degeneration of the retina. 

The second case was that of a girl, aged 
14 years, who also had a bilateral external 
ophthalmoplegia with pigmentary degenera- 
tion of the retina. The ophthalmoplegia had 
started with ptosis at the age of 12 years, In 
addition, this patient showed optic neuritis. 

The third case was that of a woman aged 
26 years, with a bilateral external oph- 
thalmoplegia that had started with ptosis at 
the age of 13 years. She also had early pig- 
mentary degeneration of the retina and, in 
addition, some bulbar palsy. 

All three of these cases fall into the same 
category of ophthalmoplegia with retinal 
degeneration as described by Barnard and 
Scholz and Walsh. In all three cases, the 
pigmentary changes were a little difficult to 
find but were definitely present. When 
found, it helped to place these cases into a 
heredodegenerative category and rule out 
myasthenia gravis, tumors, vascular malfor- 
mation of the brain stem, and pathologic 
conditions at the apex of the orbit which 
might require angiography, X-ray air stud- 
ies, Or surgical intervention. 


SCLERO-TENONITIS 

Dr. Frevertck H. Turopore presented a 
case of unilateral sclero-tenonitis in a man, 
aged 75 years, who first developed a local- 
ized anterior scleritis. Three days later in- 
tense chemosis occurred, with almost com- 


plete immobility of the eye, slight proptosis, 
and moderate pain. The tenonitis cleared up 
in 10 days with three injections of foreign 


protein. 

Tenonitis is sometimes confused with or- 
bital the 
proptosis is slight and the chemosis ts 


cellulitis. In tenonitis, however, 


marked. In scleritis, the eyeball is not fixed. 
Epidemic keratoconjunctivitis should be dif- 
ferentiated by the prominence of the con- 
junctival symptoms and the preauricular 
lymphadenopathy. Trichiniasis may show a 
picture resembling tenonitis, with involve- 
ment of Tenon’s capsule, and may arise sec- 
ondary to myositis. Tumors of the orbit 
may simulate the picture, but inflammatory 
signs are not present. 

Discussion. Dr. Adolph Posner asked Dr. 
Theodore if he thought that the foreign- 
protein therapy caused the recovery in this 
case, or was the disease self-limiting, 

Dr. Benjamin Esterman asked which for- 
eign protein was used. 

Dr. Theodore replied that he did not know 
whether it was the foreign protein which 
caused the recovery. He said that he had 
given two typhoid injections and one injec- 
tion of milk. 


ACUTE 
GLAUCOMA 


IRIDOCYCLITIS AND CHRONIC SIMPLE 


Dr. Vicror Goovstpe said that coinciden 
tal association of acute iridocyclitis and 
chronic simple glaucoma is of rare occur 
rence. A 48-year-old woman was presented. 
She complained of pain and redness in the 
right eye of five weeks’ duration. Question- 
ing elicited the further complaint of recur- 
rent transient appearance of colored halos 
about lights for a period of two years. 

Ocular examination revealed typical find- 
ings of acute iridocyclitis in the right eye. 
The left eye was completely normal except 
as to tonometric Intraocular 
pressure was: O.D., 22 mm. Hg (Schigtz) ; 
O.S., 50 mm, Hg. Following cautious instil- 
lations of mild mydriatics in the right eye, 
therapy continued with instillation, three 


examination. 


times daily, of atropine (one percent) in the 
right eye, and pilocarpine (three percent) 
three times daily in the left eye. 

Tension in the left eve was rapidly nor- 
malized, and the acute iridocyclitis in the 
right eye subsided without rise in tension. 
Four days later, the pupil of the right eye 
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was widely dilated, the globe was white, and 
no evidence of the recent iritis could be 
observed except for a few pigment deposits 
on the anterior lens capsule. The left pupil 
was miotic, Intraocular pressure was: O.D., 
28 mm. Hg (Schigtz) ; O.S., 23 mm. Hg. 
Atropine was discontinued in the right eye; 


pilocarpine was continued in the left. 

On August 27, 1948, 18 days from the 
first the intraocular 
pressure was elevated for the 
O.D., 35 mm. Hg; O.S., 20 mm. Hg. Pilo 
carpine was begun in the right eye and intra- 
O.D., 


date of exammation, 


first time: 


ocular pressure two days later was: 
27 mm. Hg; O.S., 20 mm. Hg. Tension has 


remained normal to the present time under 


miotic therapy in each eye 


Optic ATROPHY DUE TO GUNSHOT WOUND 


De. Howarp WeltsperG presented a case 
of a white man, aged 32 years, who was ad- 
mitted to the hospital on October 5, 1948, 
in a semicomatose conditon apparently the 
victim of a mugging attack. Examination re- 
vealed a deep laceration anterior to the right 
ear one inch in diameter and a large “punc 
ture laceration” one and a half inches long 
in the lateral to the right eye. The 
patient complained of not being able to 


face 


see. 

There was marked swelling of the right 
eye and a moderate degree of ecchymosis of 
the left eve. Both pupils were widely dilated 
and did not react to light or accommodation. 
lhe extraocular movements were limited im 
all directions on the right, due apparently to 
the extreme peribulbar swelling, but were 
normal on the left. The fundus picture of 
both 

One week elapsed, during which time the 


eyes was entirely normal 

patient complained of not being able to see 
\ spinal tap was done and re 
bloody fluid 


of water 


even light 
ve ved 


sure of over 200 mm 


and a 
\t this time 
he also exhibited a partial peripheral night 


a grossly pres 


seventh-nerve palsy with inability to close 


his lids 
and movements of the right eye downwards 


There was also a partial right ptosis 
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and in the field of motion of the right supe- 
rior oblique were affected. Both pupils were 
still widely dilated, the right somewhat more 
than the left. Both were nonreactive to light 
and accommodation. The fundi still appeared 
normal. 

X-ray films revealed a 0.38-caliber bullet 
lving behind the left eye. This bullet had 
entered in the right temporal region and 
passed behind the right eye to sever the 
optic nerve, and then entered the left orbit 
to do similar damage there. A second badly 
fragmented bullet was located in the right 
petrous bone 

On October 29th a craniotomy was per- 
formed using a transfrontal approach. After 
some manipulation the bullet was delivered 
intact. The patient was discharged from the 
hospital on November 15th, completely well 


but blind. 


PHAGES AND FILTRATES IN LID INFE¢ TIONS 


Dr. Danie Kravitz reported the rapid 
and 116 un 
selected cases of eyelid infection treated with 


excellent results obtained in 
bacterial filtrates, Wider treatment with bac 
terial phages and filtrates is recommended to 
reactions and 


avoid allergic 


complications from the use of penicillin and 


unnecessary 


sulfa drugs, which can always be used if 
the phages and filtrates fail 
This paper was published in full in the 
Journat, Volume 32, page 1047, August, 
1949. 
Bernard Kronenberg, 
Recording Secretary 


COLORADO 
OPHTHALMOLOGICAL. 
SOCIETY 
November 20, 1948 
De. Ratpu DANIELSON, presiding 
RETROLENTAL FIBROPLASIA 


De. Epwarp Swets presented a prema 


ture infant who was born at the Colorado 


SOCIETY PROCEEDINGS 299 


1948. 
pected date of confinement was August Sth. 


General Hospital on May 7, The ex 
lhe birth weight was 2 pounds 11 ounces 
The mother was gravida 10, para 10. The 
cause of prematurity was not evident, Lab 
oratory studies of mother and intant were 
normal with respect to blood counts, R H 
factor and serology. While in the hospital the 
infant had frequent cyanosis, diarrhea, and 
pneumonia. A diagnosis of congenital heart 
disease was made, Before discharge, an eye 
examination revealed normal external find 
ings and a good red reflex from each fundus. 
On October 21, 1948, the child was ex- 
amined in the eye clinic. There was no red 
reflex from the right eye, which had the 
appearance of a typical case of retrolental 
fibroplasia. A dim red reflex was obtained 
from the left eye. A retrolental mass was 
seen inferiorly in this eye. Examination un 
der general anesthesia was not done be 
cause of the risk involved due to the con- 
genital heart disease. 
Dr. Danielson stated that the 
eyes of all premature infants born at Colo 


Discus sion 


rado General Hospital are examined before 
they leave the hospital. So fat 150 cases 
have been seen. Until the past three weeks 
no retrolental fibroplasia has been found. 
Two cases have been seen in the last three 
weeks, This condition was considered a con 
genital anomaly until the work of the Owens 
demonstrated that it developed after birth 
Possibly a hemorrhage into the vitreous may 


be the cause. 


HORLORETINITIS 


Dr. Epwarp Swets presented a whit 
man, aged 30 years, with a tentative diag 
nosis of chorioretinitis juxtapapillaris of 
Jensen, The right eye had an irregularly de- 
fined gray-white lesion extending from the 
temporal edge of the opti dise to the macula. 
In the macular area were several small ill 
defined lesions of the same type surrounding 
the large area. The left eye had a similar 
picture, 

The patient had been discharged from the 


army in 1941 because of a chromic otitis 
media. At the time of discharge the eyes 
were apparently normal except for a slight 
horizontal nystagmus which the patient dated 
back to 15 years of age. During 1941, the 
vision of the right eve gradually decreased to 
20/200, He had no treatment at that time, 
He was first seen by an ophthalmologist m 
May, 1948, when vision of the left eye be- 


gan gradually to decrease. 
In June, 1948, he was hospitalized for 
study. Vision of the left eye was 20 25 when 


the patient was first seen at the clinic, Soon 
after this a central scotoma of approxunate 
ly 10 degrees appeared and the vision de- 
creased to 20/200, An underlying vascular 
basis for thelesion of the left eye was pres 
ent, the vessels in the central area of the 
retina being quite tortuous, Several small, 
deep choroidal hemorrhages appeared dur 
ing the progress of the disease. 

Tuberculin tests, blood sugar, Bruceller 
gin, and Wassermann tests were negative. 
A medical examination was negative. Treat 
ment had included courses of penicillin and 
sulfathiazole systemically, atropine solution 
locally, graduated injections of old tubercu 
lin and typhoid vaccine intravenously. The 
condition had become stationary. 

Discussion. Dr. Horton said that hista- 
mine given over a long period for vasodila- 
tation helped in many cases of old choroidal 
lesions and retrobulbar neuritis. Dr, Kafka 
had had improvement in macular degenera 
tion of arteriosclerotic origin with the use 
of Lilly’s histamine acid phosphate given 
every other day, keeping under a reactive 
After 


improvement, 


four 
Dr. 


Droegemuller felt that dicumarol improves 


dose, for 15 to 20 injections 


months, there is visual 


vision in some cases of retinal degeneration. 


OF CONTACT LENSES 


Dr. KapLan presented a 24-year-old man 
who had a trauma to the left eye four years 
ago causing the lens to become opaque. The 
lens had completely absorbed. In the past 
year he had been bothered by diplopia and 
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felt that the vision of the left eye was blur- 
ring that of the right. Uncorrected vision: 


R.E., 20/20; L.E., 10/400. In March, 1948, 
he was fitted with Feincone contact lenses 
with a resultant vision of 20/15 in each eye 
These have been worn most of the time with 
comfort, although near vision has been diffi- 
cult. The patient has good depth percep- 
tion. 

Discussion. Dr. Droegemuller said that he 
believes contact lenses have a place. Dr. 
Chapman mentioned a similar case in a 15- 
year-old boy. She had fitted contact lenses 
which brought the vision to normal. Testing 
him on the eikonometer, she found that, 
even with a 10-percent size correction, there 
was still so much difference nm image size 
that he was unable to fuse the images of the 
two eyes 
PROCEDURES WITH NEVI 

Dr. Karka presented a white boy, aged 
10 years, who was first seen on February 27, 
1948. At that time a black speck was visible 
at the limbus of the left eye at the 3-o'clock 
position. The slitlamp revealed a nevus at 
the site and a second nevus about 3 mm. 
The stated 
noticed a small black spot during the boy’s 


temporarily, mother she had 


infancy but thought it had disappeared. Pe 


examinations made and no 


riodic 


were 


SOCIETY PROCEFDINGS 


change was noted until one week ago. Both 
nevi had increased considerably in size. The 
conjunctiva was elevated, melanotic in ap- 
pearance, and had several feeder vessels. 

Discussion. Dr. Nelson said that, if such 
a lesion grows, he performs a biopsy with 
the patient on the table and, if reported ma- 
lignant, removes the lesion at once with 
diathermy. 

Dr. Hopkins thought a biopsy alone would 
cause a spread of the lesion. Dr. Koplowitz 
said that such lesions are radio-resistant and 
radium is contraindicated. Dr. 
Bane said that he follows these cases by 
photographing periodically so that he has 
a definite comparison, 


treatment 


Dr. Danielson advocated measurement of 
the lesion each month and removal if any 
growth were noted. Dr. Strong said he enu- 
cleates the eve if there is an increase in size 
of the lesion. 

Dr. Filmer had had a 40-year-old patient 
with a pigmented lesion at the limbus and 
did an enucleation with excision of the con- 
junctiva. The pathologic report was meta- 
plasia without malignancy. He felt enuclea- 
tion was the correct procedure. Dr. Crisp 
favored the idea that this lesion was malig 
nant because there were two areas. 

Katharine Chapman, 
Secretary 
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PROFESSOR HJALMAR AUGUST together with personal recollections of his 
SCHIOTZ great chief. The following sketch is based 
on this correspondence and various other 


(February 9, 1850-December 8, 1927 ) 
sources, 


Information comes from our esteemed cor- 
respondent, G. W. Keyser of Oslo, Norway, 
that the ophthalmologists of Norway have 
subscribed to a bronze bust of Schi@tz as 
part of their centennial tribute to this cele- 
brated teacher, investigator, and clinician 
Dr. Keyser, one of the last and most devoted 
of the assistants of Schigtz, has kindly sub- 
mitted at our request the accompanying 
photograph of the bust by Carl E. Paulsen 


Schigtz was the first professor of ophthal 
mology in Norway. Before his appointment 
in 1901, the University Clinic included oph 
thalmology as a division of surgery. Thanks 
to the continued effort of Schigtz a special 
clinic devoted wholly to ophthalmology was 
built in 1915. 

Schigtz was born in Stavanger on Febru 
ary 9, 1850, graduated as bachelor of medi 


cine in 1877, and interned at the Rikshospital 
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(University Clinic) until 1879. Deciding to 
specialize in ophthalmology, he studied in 
Vienna under Ernst Fuchs and Arlt for six 
months, and for the next 15 months was as 
sociated with Javal in his Laboratory of 
Physiologic Optics at the Sorbonne. Javal 
referred to this cooperation as “the best days 


of my life.” The ophthalmometer was first 
exhibited at the Milan Congress in 1880. 


a 


Bust or 


(wing to the jumor status of Schi@tz, the 
instrument was termed the Javal ophthal 
mormeter until Javal corrected his contreres at 
i meeting in Lucerne in T904:" Phey have not 
done justice to my collaborator, Dr. Schistz, 
who played a very important role in our 
The instrument should always be 
Javal and 


work 
called the ophthalmometet of 
Schistz.” 

After his 1881, 


Schistz worked under Hjort in the surgical 


return to Norway in 
department ot the Royal Hospital at ¢ slo as 
clinical chief of the Ophthalmic Service 
Years later when a young ophthalmologist 


asked him to see a case of panophthalmitis 
following cataract extraction in a patient's 
single eye, Schigtz responded sympathetical 
ly: “Call for me at any time. I know what 
Professor Hjort did for me when I was 
young.” 

His thesis, “On some optical corneal char- 
acteristics,”” completed in 1883, obtained for 
him the doctorate. Following the illness of 
Hjort, he became head of the government eye 
hospital in 1889. 

The tonometer, on which he had worked 
three years, was demonstrated before the 
Norwegian Medical Society on May 12, 1905. 
His laboratory experiments were originally 
made on a small metal drum closed above by 
a thin rubber membrane, the drum being 
connected with a water manometer. Physical 
considerations showed that the plunger sinks 
into the membrane until the depressed area 
is supported from below by a pressure that 
balances the weight of the plunger. He con 
tinued his measurements and calibration with 
numerous human eyes in situ after death, us 
ing a cannula of one-mm. lumen in the an 
terior chamber 

Schidtz also invented the first self-register 
ing perimeter, a lantern for the examination 
of color vision, and an ophthalmoscope of 
his own design. He published several trea 
tises in Norwegian, including textbooks for 
undergraduates that were translated into 
English, French, and German. For the in 
vention of the tonometer the government 
honored him with the distinguished decora 
tion, Commander of the First Class of the 
Order of St. 

Schidtz had a versatile mind with a pro 
nounced technical and mathematical turn, 
and continued to the end of his days with the 
construction and improvement of instru 
ments. He was a keen diagnostician, a skill- 
ful surgeon, and in his early years popular- 
ized the aseptic technique he had learned 
abroad. Nevertheless, he always had to mas 
ter a profound depression on entering the 
operating arena. In temperament he was re 


served, painstaking, considerate, amiable and 
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warm-hearted. His students nx knamed him 


“All-father,”” the name attached to Odin by 


their pagan ancestors 

Schidtz held his professorship until the 
age of retirement, in 1922. but could not re 
tire from his professional interests. In 1927, 
he devised the x-tonometet with the convex 
plunger, which like his original instrument 
gave a constant de flection but was safer for 
the corneal epithelium and more precise in 
cases of increased intraocular 

\ week before his fatal stroke he 
demonstration in skiascopy before 


After 


borderline 
pre ssure 
gave a 
the Oslo Ophthalmological Society 
eight days of coma, he quietly passed away on 
December 8, 1927, at the age of 78 years 


] mes 


L_ebensohn 


THE ACADEMY’S SYMP‘ SIA 


the American 
ind Otolaryn 


For the last two 


Academy of phthaln ology 


years 


gology has presented one or more symposia 


Phese 


on pertinent subjects have all been 


excellent authoritative reviews and have been 
in great favor with the men bers 


The symposium, as given before many so 


usually consists in the presentation 


creties, 
of a selected subject by a group which has 
been assigned to discuss Its various phases 


Frequently the men have not conferred so 


that there is an overlapping; im addition, 
there is often a divergence of lea\ 


ing the listener more confused than ever 
There 


posium 


is nothing haphazard ybout a syn 
Academy. The 


i< chosen two vears m advance by 


is pre sented by the 
subject 
the secretary of ophthalmology The chair 
man is then selected by the secretary and he 
selects the various subdivisions to 
\ team of authorities ts then 


. subject assigned to each. Work 


m turn 
he discussed 


chosen and 
symposium is started immediately 


During this stage, 


on the 
there is a good deal of cor- 


respondence het wee nN the chairman, the sec 
retary, and the members of the team 
(me vear pre ceding the meeting at which 


the symposium is to be presented the team 
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has a long conference at which each mem 
ber presents his material. This is discussed, 
overlapping ts eliminated, and differences of 
pinion are ironed out. Here the final plans 
are made and the presentation planned 

In the 
there 1s 
trations and the final mate rial. This affords 


spring preceding the presentation 
a “dress rehearsal” with the illus 


an opportunity for any minor changes that 


seem indicated. It also permits any change 
in the illustrations that may be suggested 
Final meetings are then held a day or two 
preceding the actual presentation 

Thus the symposium represents the opin- 
ion of a team of authorities who have given 
the subject a coordinated study and consid 
eration over a two-year period Therefore, 
in place of confusing the issue, it presents 
the clearest possible picture of the subject 
as based on present day available knowl 
edge. Obviously, the passage of time and 
new discoveries will alter some of the opin- 
ions expre ssed 

The care given the presentation of these 
symposia ms very evident and accounts for 
thetr having become one of the most popular 
features of the Academy ’s program 

lhe secretary of ophthalmology is to be 
congratulated upon his vision in making the 
symposium a means of presenting the best 
possible current opinion of the authorities 
on some phase of ophthalmolog) 


Frederick ¢ 


orde s. 
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CHARTING VISUAI FIELDS 


I-ditor, 
American Journal of Ophthalmology 

In the November, 1949, issue of the Jour 
SAL is a most interesting article by Zugsmith 
and Rehman concerning “A simple, more ac 
curate means of charting visual fields.” 

I desire to congratulate the authors, but at 


the same time | should like to correct some 


of their statements 
The flash perimeter which | produced was 
not cumbersome and models have been in use 
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by Sir Purves Stewart of London, Dr. Hale 
Haven of Seattle, Dr. Loyal Davis of Chi- 
cago, and myself among others. At the Oph- 
thalmic Section meeting of the A.M.A. in 
1936, I demonstrated the neon flash per- 
imeter and an article appears in the volume 
for that year. In the American JOURNAL 
or OrHTHALMOLoGy, 20:828, 1937, I pub- 
lished an article on “Evolution of flash per- 
imetry.” My two handmade models are still 
in excellent working order. Instead of a 
hand wand I use an adaptor which rides 

the ordinary Schweigger hand perimeter. 
All of my work was done at Northwestern 
University Medical School in Chicago, and 
V. Mueller of that city considered making 
the instrument, but Mr. Wallerick advised 
that perhaps Bausch and Lomb or Ameri 
can Optical would be in a better position to 
market my instrument. Keep up the good 

work. 
(Signed) Leo L. Mayer, 
St. Louis, Missouri. 


De. Zucsmiru’s reply 

Kditor, 

American Journal of Ophthalmology : 
I regret the use of the 

some” in our article in the November, 1949, 

issue of the JouRNAL; certainly, I meant no 

slight on Dr. Mayer's work 

and pioneer efforts in the field of flash per- 

imetry should effect wider use of the instru 

more accurate and 


word “cumber- 


His excellent 


ment, which is surely 
simpler than using test objects 

My feeling was that a small, portable in- 
strument, which could also be used for tan 
gent-screen work, would persuade more oph 
thalmologists to use this method 

Roth Dr. Maver and I are trving to change 
what amounts to a custom and I defer to any 
criticism that he may choose to make. 

(Signed) George S. Zugsmith, 


San Pedro, California 


A SIMPLE AID IN PRESCRIBING BIFOCALS 


Editor, 
American Journal of Ophthalmology : 
While sitting in church recently, I noticed 
that the elderly gentleman with high myopia 
who sat in front of me had evidently refused 
bifocals. He was constantly attaching clip- 
ons to read the book he held in his hand and 
removing them to look at the minister in the 
pulpit. It occurred to me that he was no bet 
ter off than he would have been with two 
pairs of glasses. However, if his clip-ons had 
been made in bifocals with a plano top, he 
would have had all the advantages of bi- 
focals with fewer of their disadvantages. 
Consequently, I have used this device in 
several instances with complete satisfaction 
to the patient and to me. Although it is pos 
sible that other ophthalmologists already use 
this aid. I have found no reference to it. I 
would, therefore, like to suggest it for gen 
eral use. 
(Signed) Morris Kaplan, 
Denver, Colorado. 


BOOK REVIEWS 
Tue Eve ano Its Diseases. Edited by Con 
rad Berens, M.D. Philadelphia and Lon- 
don, W. B. Saunders Company, 1949, sec- 
ond edition. Cloth binding, 1092 pages, 

436 illustrations including eight in color. 

Price, $16.00. 

The second edition of The Eye and Its 
Diseases adheres as closely as possible to the 
outline of the first edition. The number of 
writers has been increased to 92. Each con- 
tributor has revised his section of the book 
and several distinguished ophthalmologists 
have written new chapters or revised chap- 
ters appearing in the previous edition. There 
are additional illumination, 


physiologic chemistry, and on gonioscopy. 


chapters on 


The general appearance of the book has 
been changed somewhat by double column 
printing; it is more pleasing in appearance 
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and easier to read. The recent advances in 
therapeutics have been considered and care 


has been shown in selecting material on anti 
biotics and new chemotherapeutic agents to 
be included in the book. Many of the con 
tributors have brought their bibliographies 
up to date in keeping with the advances in 
y~phthalmok gy. 

This book has much to recommend it. Like 
all books written by more than one con- 
tributor there is a certain inherent disunity 
in style and presentation. Some of the chap- 
ters are too broad in their scope, the authors 
being forced to summarize and delete neces- 
sary material in order to accommodate the 
subject to the allotted space. This allows only 
an elementary study of some subjects and 
reduces the value of the text as a reference 
book. These criticisms are of minor impor- 
tance, however, and the student, the practi- 
tioner, or the ophthalmologist who consults 
this book will find that it covers the essentials 
of ophthalmology and in many respects it is 
excellent. 

Irving Puntenney. 


PRACTICAL ORTHOPTICS IN THE TREATMENT 
or Squint. By T. Keith Lyle and Sylvia 
Jackson. Philadelphia and Toronto, The 
Blakiston Company, 1949, third edition. 
271 pages, 151 illustrations including three 
in color. Price, $8.50. 

The original edition of this well-known 
book was published 12 years ago and was 
intended “to provide a practical manual for 
orthoptic students.” Its scope has been broad- 
ened in the second and third editions so that 
it now provides good reference material for 
both the ophthalmologist and orthoptic tech- 
nician. In this latest edition more emphasis 
has been placed on the theoretical, etiologic, 
diagnostic, and surgical aspects of squint. 

Sylvia Jackson, one of the pioneers in the 
field of orthoptics, has contributed much to 
make the chapters on diagnosis and orthop 
tic treatment complete. Many advances have 
been made in the general treatment of stra- 
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bismus since the last printing in 1940. Dur- 
ing this period, Lyle has carried on extensive 
studies on muscle imbalance in the Royal Air 
Force. The long analytical tables formerly 
included in the text have been omitted and 
case histories, many from the files of the 
Royal Air Force, now serve as illustrative 
material. 

As a result of this experience, Lyle has 
rewritten the chapter on “Heterophoria.” 
His analysis and suggested therapy are well 
presented. Studies on pilots have contributed 
much to the sections on etiology and sympto 
matology. A fairly inclusive outline of ex- 
amination is given in order to evaluate the 
binocular state in relation to the amount of 
latent deviation. 

Chapter XVII, “Paralytic strabismus (ac 
quired),” has also been rewritten and in 
cludes a thorough clinical analysis of di 
plopia fields and abnormal head postures re 
sulting from paralyses, secondary contrac 
tures, overactions, and palsies of the extra 
ocular muscles, Although clinically complete, 
little emphasis has been placed on the laws 
of innervation which are necessary for their 
proper understanding. Suggested surgical 
procedure is outlined for cases of individual 
muscle paralyses and local orbital injuries 
causing relative palsies. The role of orthop- 
tics, before and after surgery, in the re 
establishment of comfortable binocular vision 
is presented. 

There is in England a uniquely satisfac 
tory relationship between the ophthalmolo 
gist and orthoptist. Of value for the Ameri 
can reader is the text's clarification of the 
position of orthoptics in cases of muscle im 
balance and defective fusion. It makes clear 
the type of case which is not orthoptic ma- 
terial and that which may be expected to 
benefit by erthoptic treatment, either alone 
or in conjunction with surgery. 

Carolyn King. 
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May's Manuat ov Diseases or THE Eve 
Charles A. Perera, M.D. Baltimore, 
Williams & Wilkins Company, 1949, 20th 

illustrations, m 


edition. 512 pages, 375 


cluding 32 plates with 93 colored hgures, 
index. rice, $5.00. 

Che old friend and companion to genera 
tions of medical students, practitioners, and 
ophthalmologists is back with us again im 
modern habiliment. Many of the familiar 
but antiquated illustrations have been re- 
placed with new ones and s« veral have been 


of conjunctivitis with penicillin, other molds 


New material includes the treatment 
and the ‘sulfonamides; a working classifica 
tion and description of diseases of the optic 
nerves; the use of newer biotics ; toxoplas 
THOSIS | standard surgical operations ; an ex 
cellent rewritten chapter on disturbances of 
motility of the eve; and a remarkably com 
pact yet satisfactory chapter on the ocu 
lar manifestations of general disease. 

Dr. Perera has been eminently successful 
in bringing this edition up to date with a 
skilful economy of words that permits him to 
retain the comfortable size of the book so 
familiar to us, at the same time including 


new material. This achievement resembles 


loaves and fishes 


Derrick Vail. 


the miracle of the 


MickoPpHTHALMOS AND ANOPHTHALMOS 
ok Wirrnout 
rureNta. By Torsten Sjdgren and Tage 


Norregade, 1949. 


COINCIDENT OLIGO 


Larsson, Copenhagen 

This work is a painstaking statistical and 
genetic analysis of microphthalmos and an 
ophthalmos with or without coincident oligo 
phrema (tee blemindedness) occurring in 
Sweden. Since 1896, it has been obligatory in 
Sweden that all blind persons under 20 years 
ge be reported yearly to the Institute for 
the Blind, In subsequent years, more elabo 


ota 


rate records and diagnoses have also been 


included. The result is a mass ot material 


sufhicrent quantity ilculate accurate 


statistics 
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Microphthalmes or anophthalmos with 
oligophrenia appears to be inherited as par 
tially sex-linked with a reduced degree of 
manifestation. Microphthalmos or anoph 
thalmos without oligophrenia appears to be 
a dominant hereditary diseas 

Among the interesting data brought to 
light is the fact that German measles im the 
mother during pregnancy could not possibly 
account for more than an occasional isolated 
case. Forty-four percent of the cases with 
oligophrenia had toxoplasma determinations 
and were all negative. Syphilis also was not 
a factor in the occurrence of these cases. 

A great deal of time, effort, and thought 
must have been expended to turn out such 
an excellent, comprehensive, and scientific 
work 


Orville E. Gordon. 


Tue Puystotocy or Tnoucut. By Harold 
Bailey, M.D., F.As S. New York, The 
W illiam-Frederick Press, 1949. 314 pages, 
clothbound Price, $3.75 
The author, who is 76 years of age and 

has been in medical practice since 1897, is 

American Academy of 

Ophthalmology His 

analysis of the thought process ts exemplified 


a life member of the 
and Otolaryngology 
by the following excerpts: 

“Even though the function of our senses 
consciousness, the 


is dependent on our 


knowledge that we are conscious depends 
upon our senses the stimulus of a sense 
impression may arouse thought, but the rec 
ognition of the nature of the stimulus be 
comes possible only after thought has been 
aroused, . . . Our memories spell the ditter 
ence between consciousness and intelligence 

_ When thought reaches a certain volume, 
we have knowledge that we are thinking and 
are therefore aware that we are conscious.” 

This nontechnical volume should be of in 
terest to the many medical and lay friends 
of the author 

Tames E. Lebensohn. 
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ABSTRACT 


Eprrep sy Dr. 


DEPARTMENT 


Hiexrpert HASSLER 


Abstracts are classified under the divisions listed below. It must be remembered that any given paper 
although here it is mentioned only in one. Not all of 


may belong to several divisions ophthalmology, 
the headings will necessarily be i 


found in any one issue of the Tournal 


CLASSIFICATION 


Anatomy, embryology, and comparative opt 
thalmoloxy 

(seneral path logy bacteriology 
Vegetative 
cology, toxicology 

Physiologic optics, refraction, color vision 
iawn sis and therapy 

Ocular motility 

Conjunctiva, cornea, sclera 


4 immunology 


phystology, biochemistry, pharma 


Uvea, sympathetic disease, aqueous 
Glaucoma and ocular tension 


5 
DIAGNOSIS AND THERAPY 


Iiesse, Erich. Temporary total blepha- 
roraphy in military injuries. Klin. 
Monatsbl. f. Augenh. 115:31-35, 1949. 

Temporary blepharoraphy is indicated 
in lagophthalmus due to facial paresis, 
keratitis neuroparalytica, orbital injuries 
with protrusion of the bulbus, certain 
wounds of the lids and after certain 
plastic procedures. The author describes 
a method which avoids freshening up the 
lid margins. He puts the membrane of 
a fresh egg on cornea and sclera, then 
he runs two double armed sutures deep 
through the orbital muscles and includes 
a small roll of gauze in the stitch. One 
suture runs through the upper and lower 
lid on the nasal and one on the temporal 
side. The sutures are said to hold the 
lids together efficiently and have proven 
their value in six cases. (3 figures.) 
Max Hirschfelder 


Kapuscinski, W 


Capsular lenticular 
lens extraction from the superior border. 


Ann. d’ocul. 182:757-760, Oct., 1949. 


The author describes a new 
shank 


blades are reversed 


type of 


capsule forceps. The is angled 


bac kw ards and the 
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forming a V-like angle. The short arm 
is approximately 2 mm. long. With this 
forceps the capsule is grasped in reverse 
position as compared with other capsule 
forceps. The lens capsule is grasped near 
its upper margin with the short arm of 
the forceps and the lens is extracted. 
The force is directed downward, then 
anteriorly and then upward and anterior- 
ly. The author has also used these forceps 
in the extraction of hypermature lenses, 
and after micropuncture, 


Chas. A. Bahn. 


Salvadori, Luciano, Tissue therapy in 
ophthalmology. Ann. di ottal. ¢ clin. ocul 
75 :101-126, April, 1949. 

Thirty-one patients with various ocu 
lar diseases were treated with subcon 
junctival implantations of placenta. From 
his study of these patients Salvadori in 
clines, with reservations, to a favorable 
opinion of Filatoy’s tissue therapy. He 
notes particularly that old corneal opaci 
ties unchanged for years may clear par 
tially in a relatively short time. Less 
striking improvement was noted in the 
case of vitreous opacities, visual acuity 
and fields, and night blindness. Instead 


of autoclaving at 120° C. the tissue to be 
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transplanted, as Filatov recommends, 
Salvadori soaked it in a solution of peni 
cillin, and although the active substances 
are thermostabile he believes that pla 
centaf tissue thus treated may be more 
efficacious. Henry K. Messenger. 
Woods, A. C. Therapeutic action of 
streptomycin and promizole in clinical 
ocular tuberculosis: a preliminary report. 
Arch. Ophth. 42 :521-537, Nov., 1949. 
This article is the latest report (Acad 
emy, Oct., 1949) by the author on his 
epoch-making researches in tuberculosis. 
There were two guiding principles in the 
choice of patients to be treated. The first 
principle was that the diagnosis of ocular 
tuberculosis in any treated patient must 
be so firm that it would meet the ap 
proval of an experienc ed ophthalmologist. 
The diagnostic criteria observed were as 
follows. The ocular disease must conform 
to a pattern commonly regarded as tuber- 
culous, and one in which histologic ex- 
amination of with similar disease 
patterns had uniformly demonstrated the 
probable tuberculous nature of the dis 
ease. The patient must show elsewhere 


eves 


evidences of a preceding 
from 


in the be uly 


tuberculous infection, a source 
which the ocular infection might logically 
have arisen. The cutaneous reactions to 
tuberculin must be in conformity with 
those for the patient’s age and tubercu 
lous status. The most thorough and ex 
haustive medical survey possible should 
reveal no other systemic disease or cause 
to which the ocular inflammation could 
logic ally be attributed. The details of this 
diagnostic have been outlined 
elsewhere. The second guiding principle 


in the selection of patients was that the 


survey 


ocular disease either had not yielded to 
more conventional forms of therapy or 
did not appear amenable to such therapy 
and that the condition of the patient was 
sufficiently desperate to warrant any risk 


that this treatment might entail 


The author's conclusions are: 1 


strep- 
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tomycin given in doses of 0.5 gm. twice 
daily, combined with promizole in the 
amount of 6 gm. a day in divided doses 
had a dramatic effect in controlling the 
clinical evidence of activity and inflam 
mation in the 14 patients with frank 
ocular tuberculosis so treated; 2. a thera- 
peutic response was observed after 9 to 
21 days of treatment. The response there- 
after was slow but steady; 3. irreversible 
changes, such as corneal scarring, cata- 
racts, vitreous opacities and organic 
tissue damage, were not influenced by 
such treatment and reversible changes, 
that is, corneal infiltrates, nodules in the 
iris, choroidal exudates and all inflam- 
matory changes regressed ; 4. toxic symp- 
toms appeared in a large percentage of 
patients so treated. These symptoms were 
not serious and, if the drugs were dis- 
continued, promptly disappeared with- 
out residue; 5. a therapeutic response 
was manifest before the appearance of 
any toxic manifestations. 


Ralph W. Danielson. 


Zeppa, Rosario. Changes in the curva- 
ture of the cornea after intervention for 
juvenile cataract. Ann. di ottal. e clin 
ocul, 75 :83-88, March, 1949. 

In a series of 22 cases the ophthal- 
mometer showed that after a discussion, 
if the needle was introduced at the limbus 
above, the curvature of the horizontal 
meridian was increased and that of the 
vertical meridian was usually decreased ; 
whereas after aspiration, if the keratome 
section was made at the limbus tempo- 
rally or nasally, the curvature of the 
vertical meridian was increased and that 
of the horizontal meridian was decreased. 
The decrease in curvature of the horizon- 
tal meridian after aspiration was propor- 
tional to the length of the section. In 
view of these predictable changes the 
operator has a means of limiting or re- 
ducing a pre-existing astigmatism by 
varying the point of entry and the length 


of the section Harry K. Messenger. 
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OCULAR MOTILITY 

Jaeger, Ernst. Indications and contra- 
indications for strabismus surgery. Klin. 
Monatsbl. f. Augenh. 115:43-46, 1949 

Diminished fusion faculty, abnormal 
innervation and abnormal position of rest 
The choice of 


treatment depends on these causes. In- 


are causes for strabismus 


dications for surgery are the possibility 
to restore binocular vision, psychic, so- 
cial and occupational considerations and 
occasionally convergence in hyperopes 
who want to avoid glasses. Early age is 
no contraindication for surgery. The au- 
thor’s technique of guarded tenotomy and 
advancement is described. 
Max Hirschfelder. 


Lee, O. S., and O'Brien, C. S. Surgical 
treatment of concomitant divergent stra- 
bismus. Arch. Ophth. 42:178-184, Aug., 
1949. 

Statistics were compiled from 49 con 
secutive operative cases of divergent stra- 
effort to the 
amount of correction obtained by varying 
the 


bismus in an determine 


amounts of surgical alteration of 
muscles. Results of operations in con 
comitant exotropia appear to be extremely 
variable, even with a standard technique 
If the operation is confined to one eye it 
is difficult to over-correct the higher de- 
grees of exotropia. Retinal correspond 
ence appears to have no bearing on the 
surgical result. The exotropia of diver 
gence excess and that of divergence ex- 
cess plus convergence insufficiency ap 
parently respond equally well to opera 
tion, and it is not necessary to dif- 
ferentiate the type of defect in order to 
decide on the operative procedure. In 
spite of the variable results, the following 
operations are advised. For exotropia of 
less than the 
lateral rectus muscle in one eye from 4 


10 degrees recession of 


to 7 mm. or approximately 1 degree of 
correction for each millimeter of reces 


sion, is indicated. For exotropia of 11 to 
20 degrees one combines recession of the 
lateral rectus muscle (5 to 6 mm.) and 
resection of the medial rectus muscle (6 
to 10 mm.) on one eye, One should expect 
approximately 1 degree of correction for 
each millimeter of change in the muscles. 
For exotropia over 20 degrees they sug 
gest recession of the lateral rectus muscle 
(5 to 6mm.) and resection (6 to 10 mm.) 
2 the 


advancement (2 to 3 mm.) of 
medial rectus on one side. Approximately 


and 
1.5 degrees of correction may be expected 
from each millimeter of change in the 
John 


muscles Long. 


Toselli, Carlo. Isolated bilateral pa- 
ralysis of the abducens. Rasegna. ital. 
d’ottal. 18:189-195, May-June, 1949. 
Bilateral nerve 
veloped suddenly in a 25-year-old man 


sixth paralysis de- 


following a severe headache which ap 
peared at the end of an attack of influenza. 
the cause to be 
a toxic inflammation of the 
sheaths of the nerve in 
space between the bulbopotine angle and 


Eugene M. Blake. 


7 


CONJUNCTIVA, CORNEA, SCLERA 


Allen, J. H., and Barrere, L. E. Pro- 
phylaxis of gonorrheal ophthalmia of the 
newborn; comparison of effectiveness of 
penicillin and silver nitrate. J.A.M.A. 
141 :522-526, Oct. 22, 1949. 


The author considered 
arachnoid 
abducens the 


the dura 


In this study, penicillin had no ad 


vantage over silver nitrate in the 
phylaxis of gonorrheal conjunctivitis of 
There is a diminishing 
incidence of Neisseria gonorrhea in cul- 
tures, from the antepartum cervix. 


I. E. Gaynon. 


pro 


the newborn. 


Azzolini, U. The pathogenesis of band- 
like keratitis. Rassegna. ital. d’ottal. 18: 
171-181, May-June, 1949. 

The various contributory factors which 
can be considered in the etiology and 


| 

1 
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pathology of bandlike keratitis are re 
viewed, Clinical and histologic studies do 
not warrant the division into primary 
and secondary types, dependent upon an 
antecedent uveal inflammation. The latter 
is to be considered a concommitant afte 

tion which may involve the uvea or the 
both. Only 


there familial or hereditary factors which 


cornea, or very rarely are 
justify considering the corneal disease as 
primary. The article presents an excellent 
statement of the changes in the epithe 


lium, endothelium, aqueous, ocular ten 


sion, diffusion of fluids through the 
cornea and the biochemistry. 
Eugene M. Blake 


Blumenthal, C. J. Corneal graft in a 
European eye using a non-European 
transplant; report of a successful case. 
South African M. J. 23:840-841, Oct. 8, 


\ case ot suck essful corneal trans 


plantation is reported in which the donor 


cornea came from a 17-year-old African 


virl with absolute glaucoma and the re 


cipient was a 19-year-old European girl 


with bilateral corneal scarring that in 


some respects suggested dystrophy 
I. E. Gaynon 


Vesicobullous diseases 
M (4 pp 835-837, 


Carleton, <A 
affecting the eye. brit 
Oct. 15, 1949 

The similarity in the cellular reaction 
in vesicobullous diseases of the eye, re 
gardless of cause, is brought to attention 


Donald T. Hughson 


Colditz, Tl. Effect of oil of wintergreen 
on ocular pathogenic germs and on ser- 
pentic ulcer. Klin. Monatsbl. f. Augenh. 
115: 57-63, 1949 

Oil of wintergreen, the methyl ester of 
acid, was effective in stopping 
the 


salicy 


advanced serpentic ulcer of cornea 


The drug was massaged into the cornea 


tor three to five minutes with the aid of 


ABSTRACTS 


a spatula. The use of this drug is not suit 
able for small ulcers, but seems promising 
in serpentic ulcers with extensive damage 
to the corneal parenchyma. Bacteriologic 
experiments with the drug gave similar 
results as were obtained with optochin 
and proved to be bacteriocidal to pneu 
mococci Max Hirschfelder 

Ferraris de Gaspare, P. F. Experi- 
mental investigations of hydroquinone 
keratoconjunctivitis. Boll. d’ocul. 28:361- 
367, June, 1949 

Workers 


manufacturing may develop keratitis and 


employed hydroquinone 
conjunctivitis. These lesions were studied 
After ap 
plication of hydroquinone to the eye some 


in white and pigmented rabbits 


were kept in the dark, others in average 
illumination, others exposed to sunlight, 
and some irradiated with ultra-violet light 
or exposed to sensitizing substances. The 
lesions observed in the conjunctivas and 
corneas of the rabbits were similar to 
those occurring in exposed workers, II 
lumination is an important factor in de 
velopment of both experimental and in 
dustrial hydroquinone keratoconjunctivi 


tis K. W. Ascher 


von Herrenschwand, F. The treatment 
of tuberculous scleritis. Ophthalmologica 
118:161-168, Sept., 1949. 

The author recommends and gives de 
tailed 


berculin therapy by 


instructions for percutaneous tu 


Ektebin 


contains 


means of 
Merck) 


killed tubercle bacilli of human and bo 


ointment (FE which 
vine strains plus a tuberculin. Tuber 


culous scleritis is characterized by a 


torpid, almost painless course, circum 
scription and destructiveness of the le 
sion and the association with a chronic 
anterior uveitis. In the author’s experi 
ence Ektebin had a reliable and almost 
electively good effect on the progress of 


the disease. Peter C. Kronfeld. 


d 
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Horowitz, S. Psoriasis vulgaris: report 
on a case showing skin, joint and eye 
lesions (keratitis psoriastica). Glasgow 
M. J. 30:251-254, July, 1949. 

The author reports a case of psoriasis 
vulgaris in a 63-year-old woman. In both 
eyes the nasal half of the corneae had a 
superficial vascularization beneath Bow 
man’s membrane, a deep opacity at the 
center of the cornea and a corneal ulcer 
between the opacity and the vascularized 
tissue I. E 


corneal Gaynon 


A case of Salz- 
mann’s nodular dystrophy of the cornea. 
Ophthalmologica 118:169-172, Sept., 1949 


Pavisi¢, Zvonimir. 


The author describes a typical case of 
this disease and discusses the differential 
diagnosis. Peter C. Kronfeld. 


Pittar, C. \. A preliminary note on a 
new method of fixing corneal grafts. 
Brit. J. Ophth. 33 :567-573, Sept., 1949 


A splint was designed to seal the graft 


against leakage of aqueous and to prevent 


its tilting. A ring was made of thin sheet 


metal 1.5 mm. wide and of such a cir 


cumference as to overlap the trephine 


cut by 0.75 mm. on each side and with 


four arms 1.5 mm. wide which can be 


anchored by suture in the sclera or the 


cornea beyond the graft. It is made to 
the curvature. A 
second piece is made exactly as the first 
that 
made larger to conform to the size of the 


conform to corneal 


except the aperture of the ring 1s 
trephine blade; this is the trephine guide 
and is first sutured in place. It serves to 
place the graft exactly within the center 
of the splint and to place accurately the 
anchoring sutures for the arms of the 


splint. Morris Kaplan 


Thygeson, Phillips. Acute trachoma. 
Arch. Ophth. 42 :655-665, Nov., 1949 

Fourteen cases of trachoma with acute 
symptoms are reported and analyzed. In 
5 of the 14 cases there was secondary 


bacterial infection which could have ac 
counted for the acute symptoms, but tn 
the remaining 9 the trachoma was un 
The large number of viral 
the 
bodies in 


complicated. 
occurrence of free 
the 


mpt ms 


inclusions and 


viral elementary exudate 
suggest that the 
due to the action of the trachoma virus 
itself. 
chronic disease, sometimes has an acute 


acute were 


Trachoma, while ordinarily a 
phase. Pure acute trachoma in this series 
was characterized by extreme papillary 


hypertrophy of the conjunctiva, by a 
mucopurulent exudate in which polymor 
phonuclear leukocytes predominate, by 
an abundance of cytoplasmic inclusions 
in epithelial scrapings, and by a severe 
and extensive punctate epithelial kera- 
Ralph W 


titis. Danielson. 
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UVEA, SYMPATHETI 


DISEASE, 


Vail, Derrick. Subchoroidal expulsive 
hemorrhage occurring during thiopental 
sodium (sodium pentothal) anesthesia. 
Arch. Ophth. 42:562-566, Nov., 1949 


Vail reports the case of a 69 year old 


woman who had a retrobulbar hemor 


rhage after a retrobulbar injection for a 
cataract extraction. The operation was 
postponed for three days until there was 
no proptosis, increased intrac« ular ten 
the 


limitation of movement of 


Jecause of the patient’s nervous 


sion, or 
eyeball 
ness and apprehension, it was decided to 
do the cataract extraction under sodium 
pentothal anesthesia. The blood pressure 
just before 160/80, it 
dropped to 130/80 at the beginning of the 
anesthesia and did not vary, even during 


anesthesia was 


the hemorrhage. 
As soon as the incision with the Graefe 
knife was made, the wound gaped, and 


the lens, and then the vitreous, spontane 


ously began to extrude. On delivery of the 


lens the sutures were quickly tied. With 
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a small, dark brown 
elevation, resembling a choroidal mel- 


focal illumination 


anoma, could be seen. It increased rapidly 
in size. A posterior sclerotomy in the 
area of 
quickly made and the knife blade twisted 


the choroidal elevation was 


and held for three minutes. During this 
time a large amount of bright red ar 
terial blood poured from the sclerotomy 
wound. A second sclerotomy was also 
the 
showed no signs of surgical shock. 
later the 


done. During the event patient 


Two months corneal reflex 
was bright and no ocular congestion was 
present. The pupil was drawn up and 
there was a thick membrane in the pupil 
lary space. The tension measured 14 mm 
Hg (Schigtz), and she had good light pro 
Vail the 
came from the sclerotic posterior ciliary 


Ralph W 


jection. believes hemorrhage 


Danielson 


arteries 


9 


GLAUCOMA AND OCULAR TENSION 
Duke-Elder, Stewart. Fundamental 
concepts in glaucoma. Arch. Ophth. 


42 :538-545, Nov., 1949 

This article is too full to be properly 
abstracted 
the 


In part it is a plea to retain 
conventional classification, namely, 
simple and congestive glaucoma. The au- 
thor ably objects to the emphasis on the 
the 


angled and wide-angled types. The author 


division of glaucoma into narrow- 


would not decry the undoubted impor 


of the in certain 
pe 


culiarity which sometimes influences the 


tance of the width angle 


cases, but it is merely an anatomic 
gravity of this complication. To make it 
the central pivot around which the sub 
ject of glaucoma hinges is a suggestion 
lacking in philosophy and full of practical 
pitfalls Ralph W. Danielson. 


Fanta, H{l. Ocular hypotony due to 


vitreous in a cyclodialysis pocket. Oph 
thalmologica 118:205-207, Sept., 1949 


ABSTRACTS 


In the case reported a low-grade non- 
congestive glaucoma developed four years 
after an uncomplicated intracapsular cat- 
aract extraction. The position of the 
hyaloid membrane after the cataract 
operation had not been recorded. At the 
time of the discovery of the glaucoma 
the 


found to be 


filled with vitreous, Since the glaucoma 


anterior chamber was 
proved refractory to miotics, a cyclodi- 
alysis was performed through a trephine 
opening in the sclera (after von Sall- 
mann). This operation was followed by 
lasting hypotony. Gonioscopic examina- 
tion revealed a cyclodialysis pocket “kept 
open” by strands of shrunken vitreous 
which extended from the pocket through 
the anterior chamber into the center of 
the vitreous cavity. The case demon 
strates the shrinkage that vitreous unpro- 
tected by the hyaloid membrane under- 
goes upon contact with the aqueous. 
Peter C. Kronfeld. 


Haik, G. M., Breffeilh, L. A., and Bog- 
gess, L. A. Treatment of congenital glau- 
coma with beta radiation. New Orleans 
M. and S. J. 102:182-184, Oct., 1949. 

An Iliff applicator containing 50 mg. 
of radium was applied over the ciliary 
body for a total dosage of 50 minutes at 
3-o’clock, in a 
case of hydrophthalmus. This brought the 


%.o’clock and 30 minutes at 


increased tension to normal after trephin 
ing had failed I. E. Gaynon. 


Di Luca, Giuseppe. The cerebral circle 
in glaucomatous subjects. Riv. oto-neuro 
oftal, 24:130-149, March-April, 1949 

In 40 patients with primary glaucoma, 
between 19 and 76 years of age, the be 
haviour of collateral compensation of the 
cerebral circulation was noted and con- 
trolled by means of manual compression 
of the common carotid artery against 
Chassignac’s tubercle. All these patients 
showed a cerebral vasomotor lability and 


consequently greatly reduced power of 


; 
' 
3 
at 
4 
Wy, 
F 
ae 
| 


ABSTRACTS 33 


autoregulation of the cerebral circulation 


in comparison with normal subjects 
These findings confirm the belief that 
glaucoma is a vascular disease involving 
not only the eye but all the cephalic 
segments of the circulatory system, with 
particular involvement of the carotid ter- 
ritory. This pathologic state of the ocular 
and cerebral circulation probably depends 
and 


on neural, endocrine, 


endocranial! disturbances, the latter in the 


vegetative, 


thalamus, hypothalamus and hypophysis. 
Melchiore Lombardo. 


O’Brien, C. 
alysis. Arch 
1949, 


Cyclodialysis as an operation for the 


S., and Weih, J. Cyclodi- 
Ophth. 42 :606-619, Nov., 


relief of increased intraocular pressure 
has gained in favor with the staff of the 
ophthalmologic clinic at the University 
of Iowa. Now it is the operation of choice 
for chronic noncongestive wide angle or 
narrow angle glaucoma, hydrophthalmus 
and certain types of secondary glaucoma, 
notably that after extraction. 
The results, after at least one year of 100 


cataract 


consecutive operations on patients with 
chronic primary glaucoma, are reported 

As a rule, the superior temporal quad 
rant is chosen as the site of the operation 
The conjunctival approxi 
mately 8 mm. long, and parallel to the 


incision 1S 


limbus and from 6 to 8 mm. from it 


Before the incision is made, a scleral 
fixation suture of 0000 silk is placed just 
anterior to the area of intended incision. 
The area of touched 
lightly with a heated instrument to co 


agulate the vessels. The scleral incision 


incision is very 


is made approximately 4 mm. back of the 
limbus and is 3.5 to 4 mm. long. A special 
grooved spatula is used for the actual 
dialysis. As soon as the tip of the instrv 
ment is seen in the anterior chamber, the 
spatula is withdrawn slightly, and then, 


by repeated thrusts of the tip of the in 
strument through the region of the scleral 


spur, almost one-half the attachment of 
the ciliary body is torn loose. The sweep 
ing motion as advocated by Heine, or 
that made in the opposite direction, as 
described by Blaskovics, is not used. The 
groove in the spatula is utilized to draw 
the the 
during the few minutes in which bleeding 


blood from area of operation 
usually occurs. 

Immediately after operation 0.25-per- 
cent solution of physostigmine salicylate 
is instilled. Pilocarpine nitrate, 1-percent 
solution, is instilled twice a day. If undue 
redness develops or evidence of early 
iritis appears a 5-percent solution of co 
caine hydrochloride and 1-percent epi- 
nephrine bitartrate jelly are instilled once 
a day. This medication dilates the pupil 
temporarily and prevents formation of 
synechias. Gentle massage, an important 
part of the postoperative treatment, 1s 
instituted on the day following operation 
and is continued twice daily for several 
weeks. 

In 79 of the 
successful for at least one year. Only 


100 cases the result was 


three cases of severe hemorrhage were 


encountered. There was some eventual 


diminution of visual acuity in 23 cases, 
a result of cataract. 
Ralph W. Danielson. 


usually as 


Phelps, G. D. Incidence of glaucoma. 
J Iowa St. M. Soc. 39:515-520, Nov., 1949. 

Of 720 patients, all over the age of 45, 
37 were found to have glaucoma, of which 
18 patients had obvious glaucoma and 19 
had hidden glaucoma. Routine tonometry 
of all patients over 45 years of age is 


advocated. I. E. Gaynon. 


10 
CRYSTALLINE LENS 
Barkan, Otto, Operation for congenital 
cataract. Arch. Ophth. 40:680-684, Dec., 
1948. 
The traditional treatment of needling 


or discission of congenital cataract or 
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membrane is open to many serious ob 
jections. Removal of the cataract by a 
modified form of linear extraction is re 
commended. The technique is described 
in detail. Akinesia and extreme mydriasis 
are used. The keratome incision is a 
shelving one. The cataract or membrane 
is removed in one of a number of ways 
depending upon the type. After the opera 
tion the chamber is deepened by the inje« 
ion of saline solution or air through a 
needle puncture made before the section. 
This technique makes it possible to carry 
out extraction in early infancy without 
undue hazards. (4 figures.) 
John C. Long. 

Hallermann, Wilhelm. Unusual after- 
cataract present in both eyes. Klin 
Monatsbl. f. Augenh. 115:51-53, 1949. 

Calcified embryonal suture lines with 
several layers of lenticular lens remnants 
were found in front of the iris in both 
eyes of a child who had been operated 
on several years before for congenital 
cataract. (2 figures.) 
Max Hirschfelder. 


Kirby, D. B. Preparation of the whole 
patient for cataract surgery. Irish J. M 
Se. pp. 707-714, Sept., 1949 

Che importance of considering the vari 
ous aspects of the prospective surgical 
patie nt’s health is stressed by the author 
he general and local complications that 
commonly arise both immediately and 
postoperatively are enumerated, and the 
writer's methods of avoiding these haz 
irds are discussed in detail 

Donald T. Hughson 


Laval, Joseph. A simple and efficient 
cataract suture. Arch. Ophth. 42:189-191, 
\ug., 1949 

The technique of the cataract suture is 


as follows \ conjunctival incision is 


made 5 mm. from the limbus for one-half 


ABSTRACTS 


the circumference of the cornea, and the 
corneoscleral junction is exposed in the 
region of 12 o'clock. A keratome incision 
about 5 mm. long is made at this point 
One needle of a double-armed suture is 
passed through the outer layers of the 
scleral lip of the keratome wound, the 
point toward the surgeon. The other 
needle is passed through the corneal lip 
of the keratome wound, the point away 
from the surgeon. The first needle is then 
brought through the conjunctiva. The 
section is enlarged with scissors. The 
conjunctiva is closed with a running silk 
suture. This technique has the advantage 
that the corneoscleral suture is inserted 
when the chamber is opened by only the 
relatively short keratome incision. 
John ea Long. 


Pau, Hans. Decrease of cataract mor- 
bidity in old people. Klin. Monatsbl. f. 
Augenh. 115 :53-55, 1949. 

Comparing the type of cataract 
operated on at the Dusseldorf Eve Hos 
pital with the number of people in vari 
ous age groups of the city’s population 
the author found that cortical cataracts 
increase in age groups from 40 to 80 years 
of age. After that age the incidence of 
cortical cataract declines and the number 
of nuclear and sclerosed cataracts in- 
creases, He points out that progressive 
sclerosis of the lens nucleus bars opacifi 
cation of the lens cortex. (1 curve, ref 


erences. ) Max Hirschfelder. 


Pillat, A. Intracapsular extraction of 
cataracta complicata accreta after iri- 
docyclitis and glaucoma. Arch. Ophth. 
42 :567-582, Nov., 1949. 

The operation for cataracta accreta 
following iridocyclitis was a source of 
anxiety to the surgeon and of danger to 
the patient’s eye before the introduction 
of the intracapsular method by Arnold 
Knapp. The author reports on an unse 
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lected series of 105 intracapsular extrac 
tions for cataracta complicata accreta 
after iridocyclitis which were performed 
in his 1945 to 1949. In 63 
patients the cataract came after iridocycli 
tis, in 30 after operation for glaucoma 


after iri 


clinic from 


with posterior synechias, in 5 
docyclitis traumatica, in 5 with Fuchs’s 
heterochromia, and in 2, with aplasia of 


the iris. Of the 98 eves with cataracta 
complicata in the first three groups, 86, 
or 87.7 percent, could be operated on in 
tracapsularly. Useful vision was obtained 
in a high percent. The present series of 
nearly 100 intracapsular cataract opera 
tions for cataracta accreta demonstrates 
that eves with such severe damage toler 
ate the intracapsular extraction exceed 
ingly well, that the healing of the wound 
proceeds smoothly, that the number of 
complications is not greater than in 
operations for senile cataract and that 
in this series of 105 operations an eye 
was destroyed by an infection only once. 
The author's technique is described. Loss 
of vitreous must always be expected in 
eyes with uveal disease 


Ralph W. Danielson 


Winkler, Gerhard. Is there a spindle- 
shaped cataract? (Cataracta fusiformis) 
Klin. Monatsbl. f. Augenh. 115:46-51, 
1949, 

In the older literature spindle-shaped 
cataract is described as a form of con 
genital opacity which penetrates the lens 
from the anterior to the posterior pole 
axially. Since the advent of the slitlamp 
it has become evident that no true fusi 
form cataract exists that 
find a clear central part within the lens 
nucleus in all cases formerly described 


and one can 


as spindle-shaped cataract. The embry 
onal development of the lens makes the 
formation of an axial cataract impossible 


Max Hirschfelder 
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RETINA AND VITREOUS 


Benedict, W. L. The clinical signifi- 
cance of closure of the retinal vessels. 
J.M.A, Georgia 38 :423-433. Oct., 1949 

Unilateral thrombosis of the central 
retinal vein occurs in individuals beyond 
the age of 50 who suffer from sclerosis 
of the peripheral arteries, mild hyper 
trophy of the left ventricle, and probably 
the 


be due to 


pulmonary emphysema. Closure of 


central retinal artery may 
spasm, organic thickening of the wall or 
to generalized narrowing of the arteri 
oles. Occlusion without hypertensive find 
ings may be assumed to be due to an 
embolus. Retinal arteriosclerosis is a part 
of hypertensive disease and diffuse at 
teriosclerosis I. FE. Gaynon. 
Caceamise, W. C. Congenital nonpro- 
gressive night blindness. U. S. Army 
Med. Dept. Bull, 9:920-928, Nov., 1949. 
Oguchi’s disease is a congenital ab 
normality which is manifest as a nonpro 
gressive night blindness with character 
istic eyeground findings. The discs are 
normal but seem dark in contrast to the 
surrounding pale retina, The fundus has 
pale gray areas that are sometimes mixed 
The vessels appear dark in 


such the 


arteries and 


with yellow 
the pale areas and in areas 
difference between veins is 


not distinct. On one side of the vessels a 


dark shadow appears and on the other a 
marked white reflex. The choroidal ves 
sels are not visible. After the eve has been 
takes on a normal 
exposure to light 


This is 


covered, the fundus 


appearance and after 

the original appearance returns 

the first extensive review in English 
I. FE. Gavnon 

S. Retinal arterial occlu- 


838-840, 


Graveson, G 
sion in migraine. Itrit. M. J. pp 
Oct. 15, 1949 
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Three cases of occlusion of a branch 
artery with retinal ar 
terial occlusion as a concurrence of mi- 


and one central 
graine are reported, and the mechanism 
of migraine discussed. 


Donald T. Hughson. 


Landau, J., Bromberg, Y. M., Birn 
baum, D., and Feigenbaum, A. Manifesta- 
tions of shock in the fundus of the eye. 
Acta Med. Orientalia 8:1-12, Jan.-Feb., 
1949 

In 18 of 20 patients in shock after war 
injury, a characteristic fundus picture was 
observed. The most frequent manifesta- 
tion and the one that disappears last in 
recovery 1s an arteriolar constriction 
which is followed by venous hyperemia. 
In mild slight turbidity of the 
retina is the periphery 
In severe shock, there is a loss 
of the 


from barely 


cases 
seen in and 
macula 


of 


which 


entire fundus 
perceptible 


transparency 
varies 
turbidity to frank edema. 


F. H. Haessler. 


Leatham, Aubrey. The retinal vessels 
in hypertension. (Quart. J. Med. 18:203 
216, July, 1949. 

Examination of the retinal vessels will 
be of distinct aid in the diagnosis of 
hypertension when only one clinical 
exanmmnation is possible, because the state 
of the retinal arterioles is a more stable 
indication of the blood pressure than the 
blood pressure reading, when the blood 
pressure has fallen from a high level, 
after cardiac infarction, and in the 


investigation of obscure cardiac enlarge 


often 


ment with normal blood pressure at the 
time of observation. The retinal arterioles 
of 214 patients have been examined. One 
hundred-eleven of them had hypertension 
of varying degree and 103 were normal 
controls. Among the controls 14 persons 


were over 65 years of age. Irregularity 
of the lumen and generalized narrowing 
of the retinal arterioles are the most 


Pal 


characteristic signs of hypertension 
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lor of the arteriolar blood column, ar- 
teriovenous crossing, broadened or ex- 
aggerated light reflex, although seen in 
hypertension, are found in healthy per- 
sons too. High diastolic pressure was 
found to cause changes in the retinal 
arterioles more often than high systolic 
pressure with normal diastolic. Neverthe- 
less, in about 10 percent of patients with 
a diastolic pressure of 110 mgm. or over, 
the retinal 
limits. Changes in the retinal arterioles 


vessels were within normal 
were found more often in hypertensive 
patients with radiologic evidence of en 
largement of the left ventricle and left 
ventricular preponderance in the electro 
cardiogram than in patients without these 
signs of cardiovascular hypertrophy. 

R. Grunfeld. 


Lindner, K. Shortening of the eyeball 
for detached retina. Arch. Ophth. 42 :634 
645, Nov., 1949. 

Lindner the difficulties and 
techniques of this operation. During the 
years 1944 and 1945 the shortening opera 
tion was performed on 36 eyes at his 
clinic. At the time of the patient’s dis 
charge from 
cured, 10 were improved, the condition of 


outlines 


the hospital 6 eyes were 


9 was unchanged, and that of 11 was 
worse. Twenty eyes were shortened once, 
12, twice, and 4, three times. Only some 
of the patients could be reéxamined two 
or three years later. In several of the eyes 
which were cured the improvement of 
function was slight. As a rule, when the 
retina has been detached for a long time, 
one year is required for the attainment of 
the final functional result. 
Ralph W. Danielson. 


Pines, N. The artificially produced ret- 
inal pulse. Brit. J. Ophth. 33:579-583, 
Sept., 1949 

External pressure on the eyeball fre- 
quently causes a pulsation of the arteries 
of the disc. They empty in diastole and 
fill in systole. If the pressure on the eye 


j 

af 


is increased greatly, it is possible to cause 
a collapse of the disc arteries which is 
followed shortly by 
lapse of the veins. This increased pres 


a narrowing or col 


sure which is very painful collapses the 
arteries in the disc and a disc diameter 
beyond, but the retinal vessels do not 
collapse no matter how much pressure is 
applied. This is explained by the fact that 
the column of blood is forced out of the 
large disc arteries and into the retinal 
arteries but cannot be forced out of the 
latter smaller vessels because the capil 
lary bed acts as a buffer which impedes 
the movement of the blood column. 
Morris Kaplan. 


Vail, Derrick. Treatment of angioma- 
tosis of the retina (Von Hippel’s dis- 
ease). Quart. Bull. Northwestern Univ. 
Med. Sch. 23 :397-400, 1949. 

Angiomatosis retina is 
treatment before the secondary stages set 
in. The most efficient therapy is that of 
surface diathermy or ignipuncture of the 
lesion itself. The author used a 1.5 mm. 
milli 


amenable to 


needle for ignipuncture at 40 
amperes for four seconds. After the lesion 
has been destroyed, it takes at least a 
year for the secondary lipoid changes to 


disappear. I. E. Gaynon. 


Velhagen, K., Jr. The clinical signifi- 
cance of vitreous prolapse into the an- 
terior chamber. Ophthalmologica 118: 
173-181, Sept., 1949. 


In a lucid and 
hagen reviews the well known clinical 


concise manner Vel 
implications and complications of pro 
lapse of vitreous into the anterior cham- 
ber. The main dangers are ocular hyper- 
tension and clouding of the cornea. For 
the latter Velhagen recommends para- 
centesis and air injection into the anterior 
chamber. The recent papers by P. Chan- 
dler and A. D. Reese seem to have es- 
caped the essayist’s attention. 


Peter C. Kronfeld. 
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OPTIC NERVE AND CHIASM 

Allen, T. D., and Seidelmann, O. F. 
Allergic retrobulbar neuritis. Illinois M. 
J. 96:106-109, Aug., 1949. 

Retrobulbar neuritis with relative and 
absolute paracentral scotomas occurred 
in a patient who was sensitive to toma 
toes, strawberries, bananas, camel's hair, 
cat’s hair and staphylococcus. Marked im- 


provement followed the avoidance of the’ 


allergens and pyrobenzamine therapy. 
I. E. Gaynon. 


Bray, E. R. Tumors of the optic disc. 
Minnesota Med. 32:809-810, Aug., 1949. 
A case of drusen of the optic nerve as 


sociated with adenoma sebaceum in a 
mentally normal 12-year-old boy is re 


ported. I. E. Gaynon. 


Gat, L., and Mandi, L. Ophthalmo- 
scopic findings with BCG-vaccination. 
Szemészet 3:165-170, 1949. 

The authors found a tuberculo-allergic 
papilloretinitis in 12.7 percent of 110 per- 
sons free of complaints and active pul 
monary changes. Five of the patients re- 
acted to tuberculin whereas the tuber- 
culin test was negative in one and doubt- 
ful in one. In 53 patients with negative 
fundus findings the number of tuberculin 
positive and tuberculin negative individ 
uals was nearly equal. 

Twenty-five persons who had not re 
acted to tuberculin were inoculated with 
BCG vaccine. In 15 of them papilloretini 
tis, developed after 8 to 12 weeks. In 12 
of the latter group the tuberculin test was 
repeated 8 to 12 weeks later with positive 
results. On the basis of these data there 
is an indisputable correlation between 
the occurrence of tuberculous allergy and 
the papilloretinitis reported. Tuberculo- 
allergic papilloretinitis can be similarly 
observed with miliary tuberculosis, tuber- 
culous meningitis, extensive cavernous 
phthisis, benign primary infections, oc- 


> 
317 
| 
tt 
if 
| 
| 
= 


cult tuberculosis, and im those persons 
who had been inoculated with BCG two 
to three months previously. This pattern 
is a transient sequel of tuberculous over 
sensitivity rather than a symptom of 
tuberculous meningitis or any specife 
toxicosis Gyula Lugossy 

Iversheimer, Joseph Atrophy of the 
optic nerve in tabes and dementia para- 
lytica. Arch. Ophth. 42:170-177, Aug., 
1049 

The author, with wide experience in 
examining anatomical material, states 
that in attempting to explain the patho 
genesis of atrophy of the optic nerve in 
tabes and in dementia paralytica, the fol 
lowing points should be borne in mind 
1. The atrophy always starts in the mar 
ginal zone, near the pial sheath, and 
therefore the causative agent enters from 
the meninges. 2. Degeneration has been 
seed in the earliest stages, without any 
sign of exudation; on the other hand, de 
generative and infiltrative processes exist 
together, and inflammatory signs in the 
intracranial portion of the nerve are fre 
quently present without any atrophy. 3 
Treponemes are located in the arachnoid 
and pia of the optic nerve and never in 
the neural parenchyma. 4. Antisyphilitic 
drugs generally have no healing or arrest 
ing effect on the optic nerve atrophy in 
tabes and dementia paralytica, whereas 
they may influence decending optic nerve 
atrophy in basilar syphilitic meningitis. 
Behr’s hypothesis considers that basilar 
syphilis is a disease of the mesodermal 
tissue, and the optic nerve atrophy ts due 
to a syphilitic optic neuritis involving the 
intracranial portion of the nerve. (6 


figures. ) John C. Long 


()xilia, FE. Congenital anomalies of the 
fundus oculi: marginal veins of the optic 
nerve and hyaloid rests. Ann. di ottal. e 
clin. ocul. 75:20-29, Jan., 1949 


From his study of an eve with hvaloid 
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rests and a marginal vein of the optic 
nerve, Oxilia concludes that the incom 
plete absorption of the neurogliar sheath 
of the hyaloid artery and the consequent 
presence of fibrous tissue on the nerve 
head may account for the anomalous 
papillogenesis, as the vein is prevented 
by the fibrous tissue from attaining its 
normal axial position on the papilla. (2 
figures, ) Harry K. Messenger. 


Seuderi, G. Melanoblastoma of the 
papilla. Boll. d’ocul. 28:321-338, June, 
1949. 

Melanoblastomas of the optic nerve 
head are rare; one case in a 51-year-old 
woman is described. The tumor was uni 
lateral, almost round, 1'2 times as wide 
as the disc, and blackish-gray with lighter 
spots. The highest elevation was about 
three diopters. Intraocular pressure was 
normal. Visual acuity was 1/60, and there 
was a gun barrel field. After enucleation, 
the histologic examination revealed an in 
tensively pigmented melanoblastoma of 
the disc, perforation of the lamina cribrosa 
and invasion of the distal part of the optic 
nerve. The origin of the tumor was as 
sumed to be neuro-ectodermal. (10 
figures, 35 references.) K. W. Ascher. 


13 
NEURO-OPHTHALMOLOGY 


Cardello, Giovanni. Ocular symptoms 
in subarachnoid hemorrhage. Kassegna 
ital. d’ottal, 18:182-188, May-June, 1949 

Two forms of subarachnoid hemor 
rhage are recognized, one appears sud 
denly in an apparently healthy person, 
like an apoplexy, and in the other there 
is a prodromal period of ill health, especi 
ally head pain. The former is usually 
fatal and due to rupture of an aneurysm: 
patients with the latter generally recover 
When there are no localizing symptoms 
the extraocular motor nerves are almost 


always involved. Fundus changes occur 
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frequently. Two cases are reported in the 
first of which the picture was that of a 
serous meningitis with edema of the opti 
disc and retinal hemorrhages. The second 
extreme 


rapidly developed an 


edema of the orbit, so that the eyes were 


patient 


fixed, and a retinal hemorrhage with in 


tense edema resembling a detachment. 
Death occurred promptly. 
Eugene M. Blake. 

Venco, L., and Morone, G. The syn- 
drome of Adie. Rassegna ital. d’ottal. 18: 
137-162, May-June, 1949. 

Attention is called to the fact that the 
syndrome bearing Adie’s name has been 
previously described by many others and 
that several atypical forms are known 
Four cases are described which were 
studied clinically and pupillographically, 
two of which were typical and complete, 
one atypical and one incomplete form of 
pseudotabetic pupillotonia. In the first 
two instances there was absence of knee 
Achilles the third the 


absence of such reflexes was accompanied 


and reflexes, in 
by pupillary reaction to normal luminous 


stimuli. The fourth cases presented the 


typical tonic pupils but overaction of the 
None of the patients was 


leg reflexes 
syphilitic. 
Pupillographic studies are reported 
which confirm the findings and demon 
strate the behavior of the pupils to mi 
otics and mydriatics. The authors suggest 
that the pupillary changes result from the 
interference of the intercalary structure 
in the region of the third nerve nucleus, 
and that the tendon reflex behavior de 
pends upon changes in the spinal cord 
Eugene M. Blake 


Walsh, F. B. Bilateral total ophthal- 
moplegia with adenoma of the pituitary 
gland. Arch. Ophth. 42:646 654, Nov., 
1949 

This 


summary 


paper contains the findings in 


form in 50 consecutive cases of 


verified pituitary tumor seen in the Johns 
Hopkins Hospital, a brief report of two 
ophthalmoplegia, a 
the 


cases of bilateral 


diagram which illustrates possible 
routes of spread of adenoma of the pitu 
tary gland, and comments on involve 
ment of the fifth nerve as part of the syn 
drome of the cavernous sinus 

Particular mention is made of the ab 
sence of demonstrable involvement of the 
fifth nerve in the two cases of ophthal 
moplegia associated with pituitary tumor. 
If pressure on the cavernous sinuses 1s 
the proper explanation of ophthalmople 
gia in these cases, it is difficult to under 
stand why the first and second division 
of the fifth nerve were not affected. Cer 
tainly, these sensory branches of the fifth 
nerve are as available for pressure as are 
the other (motor) nerves. Experimental 
work by Denny-Brown seems to establish 
a factual explanation. He found that with 
carefully controlled cuff pressure he could 
abolish the function of motor nerves be 
fore that of sensory nerves. The sequence 
of events from pressure is probably pares 
thesias, motor loss and sensory loss 


Ralph W. Danielson 


14 
EYEBALL, ORBIT, SINUSES 

Benedict, W. L. Sarcoidosis involving 

the orbit. Arch. Ophth. 42:546-550, Nov., 
1949, 

This report is based on two cases of 

the orbit 

served at the Mayo Clini 


sarcoidosis of which were ob 
in 23 years. 
They are the only instances of sarcoido 
sis encountered in more than 1,000 cases 
Orbital complica- 
of the 


the clinic, 


of tumor of the orbit 


tions have not occurred in any 


other cases of sarcoidosis at 
but 


iritis, 


intraocular manifestations, such as 


chorioretinitis and uveitis, have 


frequently been present. Sarcoidosis is 
characterized histologically by a granu 
lomatous, tuberculosis-like lesion which 
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contains epithelioid and multinucleated 
giant not associated with 
Some 


cells but is 


caseation necrosis. investigators 
believe that sarcoidosis is a separte dis- 
of unknown origin, while 
others believe that it is a form of non- 
A diagnosis of 
sarcoidosis is made when animal inocula- 
tion, bacterial culture and other tests fail 


ease entity 


caseating tuberculosis. 


to disclose any etiologic agent. 
Ralph W. Danielson. 


Benedict, W. L. Diseases of the orbit. 
Tr. Am. Acad. Ophth, pp, 26-36, Sept. 
Oct., 1949, 

The clinical 
changes and causation of many orbital 


evidences, pathologic 
abnormalities are codrdinated, Etiologies 


are classified congenital, vascular, 
neoplastic, inflammatory and endocrine. 
To facilitate diagnostic accurancy the or- 
bit is divided into three surgical zones 


livisions. The first 


as: 


and three anatomic 
zone extends posteriorly to the equator 
of the globe; the second to 10 mm. be- 
hind the globe where the retinal vessels 
enter it; the third posteriorly to the or- 
bital apex. The first anatomic division in 
cludes the tissues peripheral to the sub 
periosteum; the second the tissues be 
tween the periosteum and the muscle 
cone; the third the contents of the muscle 
cone. In the first division cranial men- 
ingiomas are the most frequent neoplasm ; 
roentgenographic findings of hyperostosis 
suggest a vascular or neoplastic lesion 
in this zone. In the second division nu- 
merous space-taking lesions of vascular 
and neoplastic origin may occur. Space 
taking lesions within the orbital cone are 
characterized by proptosis directly for 
ward with possible visual involvement 
from optic nerve pressure. Here endothel- 
iomas are most frequent and neoplasms 
are mostly primary. Space-taking lesions 
may become as large as the globe itself 
before producing appreciable proptosis. 
Hemangioma is a relatively frequent le- 
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sion and recurrence of the proptosis sug- 
gests a thrombosed aneurism. The injec- 
tion of radiopaque substances should be 
used only by those who are thoroughly 
familiar with the technique and _ risks. 
Space taking lesions within the muscle 
cone are frequently associated with ret- 
inal wrinkling choked 
disc, and visual loss. The most favorable 
surgical approach to lesions in the pos 
terior zone is transcranial. The advisabil 


from pressure, 


ity of X-ray therapy in vascular orbital 
tumors is questionable except when sur- 
gical treatment is contraindicated. The 
Birch-Hirschfeld classification of orbital 
pseudotumors is explained and illustrated. 
Surgical intervention is seldom necessary 
in acute orbital cellulitis in small infants. 
Orbital abscesses are preferably drained 
by an incision through the upper lid dat 
the middle of the upper orbital rim which 
is extended backward along the roof of 
the orbit into the middle zone. Among 
the less frequent causes of orbital inflam- 
mations are tick 
fever, some rickettsias and virus diseases, 
tularemia and sarcoid. Cases with appar- 
ent allergic reactions in the orbit have 
been reported. Watchful waiting and 
careful study is advised in doubtful diag- 
noses. Seldom does an orbital disease re- 
quire emergency treatment. The use of 
X ray as a diagnostic and therapeutic 
measure in conditions of doubtful diag- 
nosis is advised. The routine removal of 


typhoid, coccidiosis, 


orbital tissue for biopsy as a diagnostic 
procedure alone is deprecated. 
Chas. A. Bahn. 


Cogan, D. G. Endogenous intraocular 
fungous infection. Arch. Ophth. 42 :666- 
682, Nov., 1949. 

Eleven cases of endogenous intraocular 
fungous infection have previously been 
reported. Of these, the causative organ 
ism was a blastomycete in three cases, an 
actinomycete-like organism in three and 
a cylindric branching fungus thought to 


Fe 
‘ 
: 
: 
— 


be A. fumigatus in five. An additional 
case, apparently in the aspergillus group, 
is described. The onset was characterized 
by loss of vision, redness, chemosis and 
proptosis without any evidence of sys- 
temic disease. The tension, which was 
low at first, became elevated, and the eye 
was removed because of pain. Histologi- 
cally abscesses, with many giant cells, 
were found in the vitreous and in the in- 
ner portion of the retina. Near the ab- 
scesses, and often within their centers, 
were the fungus particles, consisting of 
dichotomously branched cylindric bodies 
which rarely had septums. Excrescences 
on the walls of these hyphae were inter- 
preted as manifestations of disintegra- 
tion Ralph W. Danielson 
Pessagno, A. Axial stratigraphic study 
of the normal orbit. Ann. di ottal. e clin. 
ocul. 7§:210-215, June, 1949. 
Roentgen-ray studies are presented of 
the normal orbit photographed accord- 
ing to Vallebona’s axial stratigraphic 
method (transverse pluridirectional stra- 
tigraphy), whereby any desired layer or 
section of the orbit is visualized and 
photographed to the exclusion of other 
layers. Five stratigrams are shown, Pes- 
sagno proposes to apply the results of his 
studies to the field of orbital pathology, 
with particular reference to the differ- 


ential diagnosis of tumors, in which 
stratigraphy promises to be of great 
value. Harry K. Messenger. 


Petit-Dutailis, D., Feld, M., and Taptas, 
J. Unilateral exophthalmos caused by 
orbital malformation in Recklinghausen’s 
disease. Rev. Neurol. 81:203-211, March, 
1949, 

Two cases of unilateral exophthalmos 
are described, caused by malformation of 
the orbit as part of the associated Reck- 
linghausen’s disease. One was associated 
with pulsation and bruit but an arterio 
tumor or 


eliminated retroorbital 


gram 
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aneurysm of the carotid artery. In the 
other, an enlarged orbit was associated 
with widened sphenoid fissure and en- 
larged optic canal and the sella turcica 
was Sagittally enlarged. These findings 
led to the erroneous assumption of a re- 
troorbital tumor. Exploratory operation 
did not reveal any tumor in the pituitary 
region but a right parietal meningioma. 

R. Grunfeld 


Redslob, E. The danger of incorrect 
evisceration and enucleation. Ann. d’ocul. 
182 :768-773, Oct., 1949. 

After a brief discussion of the esthetic 
factor in correctly and incorrectly per 
formed and enucleations, 
the indications are presented. Some of the 
indications for enucleation are potential 
sympathetic ophthalmia, intraocular tu- 


eviscerations 


mors, some hemorrhagic diseases, and de 
formities of the globe. It is important to 
avoid undue trauma of the orbit. Sym- 
pathetic ophthalmia and tumors as a re- 
sult of incomplete removal of sclera and 
choroid have been observed. In panoph- 
thalmitis, evisceration, which is essenti 
ally an emergency operation, is indicated 
and all uveal pigment should be removed 
from the scleral shell. Chas. A. Bahn. 

Robertson, E. G. Pulsating exophthal- 
mos due to defective development of the 
sphenoid bone. Am. |. Roent. and Radium 
Therapy 62:44-51, July, 1949. 

A case of unilateral, pulsating exoph- 
thalmos due to defective development of 
the bony wall of the orbit is reported. 

Donald T. Hughson. 


15 
EYELIDS, LACRIMAL APPARATUS 
Butler, J. B. V. A simple operation for 
entropion. Arch. Ophth. 40 :665-667, Dec., 
1948. 
The mechanism of the development of 
spastic entropion is discussed. A new 
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operative procedure for the correction of 
this condition is described. The inferior 
edge of the tarsus is shortened by the re- 
moval of a triangular wedge. This causes 
the inferior portion of the tarsus to hug 
the globe and thus prevents entropion 
The 


esthesia 


surgery is done under local an 


An incision ts made from the 
conjunctival surface at the lower border 
of the and the 


from the tarsus. A wedge-shaped piece of 


tarsus orbicularis freed 
tarsus is then excised. The base of the 
wedge is the inferior tarsal margin. The 
defect is 


sutures. (1 


tarsal then closed with two 


figure. ) John C. Long. 
Couzi, Meibomian conjunc- 


tivitis, blepharoconjunctivitis and bleph- 


Jacques 


aritis. Ann. d'ocul. 182:761-767, Oct., 
1949, 

95 percent of chronic resistant con 
junctivitis is primarily seborrheic. The 


oily meibomian secretion together with 
the alkaline tears may form a soap-like 
substance which is irritating to the eye 
The glands of the outer third of the lower 
lid are most frequently involved. Sec 
ondary infection, especially with staphy 
lococci, and an allergic neurovascular ag 
gravation are frequent. In the noninfected 
type, expression of the meibomian secre 
tion and instillation of a collyrium con 
taining sodium borate and vasoconstric 
tors are advised. In severe cases diather 
mic coagulation of the worst affected mei 
The 


cedure is similar to that for the removal 


bomian glands is suggested pro 


of lashes. An ointment containing peni 

cillin is used in the treatment of the in 

fected form until the infection subsides 
Chas. A. Bahn 


Friede, R. Clinical appearance and 
etiology of epicanthus. Klin. Monatsbl. f 
115:12-27, 1949 


The formation of epicanthus can only 


\ugenh 


be satisfactorily explained on the basis of 
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itself during the development of the hu 
man embryo. In this article the phylo- 
genetic development of the lids is fol- 
lowed from the thickened ring of the 
fishes through the mammals to man, and 
the differences in human 
are pointed out. Medial epicanthus is 
found only in man. It is caused by a hy- 


various races 


poplasia of the nose, a flattened nasal 
root and by pathologic variations of the 
intraorbital septum. Presence of abun- 
dant subcutis with loose periostial attach- 
ment and a preponderance of horizontal 
tissue tension in the palpebral diaphragm 
before puberty are a further necessity for 
its formation. The author distinguishes 
between pathologic and physiologic epi 
canthus. In both one finds a stopping or 
slowing down of the early development 
of the lids which remain in an early em- 
bryonic form and change only in size, but 
not in shape, during later stages of de 
velopment. Vathologic epicanthus can be 
an isolated finding or may be accom- 
panied by ptosis and signs of generalized 
dysplasia. Clinical instances are shown 
in the article. Physiologic epicanthus is 
temporarily manifest in a certain per- 
centage of infants and in certain human 
races. A latent form becomes evident if 
the skin between brow and cheek is put 
under tension. (20 figures.) 


Max Hirschfelder. 


Heinsius, E. Experiences with lid plas- 
tics. Klin. Monatsbl. f. Augenh. 115:35 
40, 1949 


Cicatricial ectropium and = entropium 
Thiersch 
Kreibig 


recom 


are best repaired by a free 


transplant of epithelium. The 
skinflap 
mended for total substitution of lids. Ci 


from the forehead is 
catricial coloboma of the lids requires a 
careful preparation of the several layers 
in the lids and separate suturing of each 
layer. (12 figures, references.) 

Max Hirschfelder. 


phylogenetic development which repeats 
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Loehr, K. A case of blepharochalasis 
in childhood. Klin. Monatsbl. f. Augenh. 
115 :28-31, 1949. 

A seven-year-old boy had recurrent lid 
edema and conjunctival and subcutaneous 
He 


developed a very atrophic skin in the lids 


hemorrhages since the age of four 


with shrinkage of the subcutaneous fat 
Vasolability and, possibly, endogenous 
allergy, are possible causes for this early 
case of blepharochalasis. (1 figure, refer 


ences. ) Max Hirschfelder 


Nichelatti, Paolo. Sarcoma of the lacri- 
mal sac. Roentgenotherapy. Three-year 
cure. Ann. di ottal. e clin. ocul. 75:3-9, 
Jan., 1949. 

Nichelatti presents a case, the fifteenth 
known, of primary sarcoma of the lacri 
mal sac. This small round-cell sarcoma, 
growing in an 18-year-old man, was the 
size of a small walnut and had already 
invaded extensively the surrounding tis 
sue when it was treated with a total of 
3150r in 21 sessions. After three years the 
region of the sac appeared quite normal 
except for the small biopsy scar. The dif- 
ferential diagnosis of sarcoma of the sac 
is clinically difficult, and only the absence 
of pain served to distinguish it from an 
early acute dacryocystitis 

Harry K. Messenger 


Schoepfer, Otto. A simple procedure 


for cure of spastic entropium. Klin. 
Monatsbl. f 115 :40-42, 1949. 


Three double armed sutures are intro 


Augenh 


duced into the lower conjunctival fornix 
and brought out through the lid margin 
in line with the eye lashes. After having 
been tied tightly over a piece of gauze 
the sutures correct the spastic entropium. 
Sear tissue formation keeps the correc 
tion a permanent one, after the sutures 
are removed on the tenth day. (5 figures, 


references. ) Max Hirschfelder 


Sidi, E., and Dobkevitch, S. Dermatitis 


ABSTRACTS 


323 


of the lids due to drugs. Arch. d’opht. 
9 -311-320, 1949 

The authors call attention to the fre 
quency of medication eczemas of the eye 
lids that 
often continue weeks or months without 


and note these inflammations 
the patient’s recognizing the causal role 
of the collyrium or ointment. They de 
scribe the dermatitis and note that pruritis 
is the outstanding symptom, The im 
portance of patch tests in the recognition 
of the offending drug is stressed but with 
a recommendation for caution in using 
them because of the possibility of a flare 
up of the primary dermatitis. In view of 
this danger the tests should not be made 
while the dermatitis ts active 

The authors noted the frequency of 
sensitization to the synthetic anesthetics 
and the infrequency of sensitization to 
cocaine. They made the observation that 
a patient sensitive to one of the sulfona- 
mides or to paraphenylenediamine was 
very likely to be sensitive to one or more 
of the anesthetics also. The treatment of 
eczemas of the lids consists primarily in 
suppression of the offending medication, 
but daily applications of 1.5-percent silver 
nitrate solution and finally ichthyol oint- 
ment are of supplementary value. In case 
of severe secondary infection, antibiotic 
therapy may be necessary. 
Phillips Thygeson. 


16 
TUMORS 


Bors, M., and Nagy, I. Cancer in the 
eye and its protecting organs. Szemészet 
3:170-175, 1949 

This is a summarising report based on 
the material of 28 years in the Ophthal- 
mologic Department of Szeged Univer 
sity. Further, the case of a man aged 53 
years is reported in whom choroid me 
tastases of the cancer of a bronchus oc 


curred, On necropsy, a primary cancer of 
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a left bronchus and generalised carcino- 
matosis was found. The metastasis in the 
right choroid was 14 mm. wide and 8 mm. 
thick, seated at the posterior pole. In the 
left eye, there was a circular infiltration 
of the choroid 12 mm. in length and 7 
mm. in its greatest width. 
Gyula Lugossy. 


Brognoli, C. The endotheliomas of the 
conjunctiva. Boll. d’ocul. 28:349-300, 
June, 1949. 

A 4-year-old child had a sharply out- 
lined, soft, movable, yellowish pink tu- 
mor, 3 by 2 mm., at the 3-o’clock position 
of his left corneal limbus. Histologic ex- 
amination revealed an endothelioma con- 
sisting of parallel cell ribbons. The cells 
were fusiform and closely crowded; no 
proliferative signs were noticed. (2 
figures, 31 references.) K. W. Ascher. 


Frangois, ]., Kluyskens, ]., and Rabaey, 
M. Plasmocytoma of the orbit. Ann. 
d’ocul. 182 :729-739, Oct., 1949. 

Only three cases of this rare orbital 
neoplasm have been reported. The pa- 
tient, a 77-year-old man, noted a slowly 
progressive exophthalmus of the left eye 
during one year. One year before he had 
the left orbit with a 
was reduced to light 
perception. With X-ray therapy the 
growth markedly diminished. Micro- 
scopically the tumor was circumscribed 


struck over 


Vision 


been 


hammer 


and consisted almost entirely of plasmo 
cytes. These had a diameter of 8 to 15 gp, 
were round or oval and had eccentric nu 
In the conjunctiva plasmocytoma 
inflam 


cleti 
to chronic 
In the or- 


usually is secondary 
mations, especially trachoma 
bit, however, it is a primary tumor and 
rarely malignant Chas. A. Bahn. 

Loewenstein, Arnold. Some aspects of 
ocular melanotic growth. Brit. J]. Ophth 
33 :525-543, Sept., 1949 

There the 


is much over 


controversy 
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exact origin of melanotic growths of the 
eye. For many years it was generally ac- 
cepted that they all arose from the meso- 
derm and in 1925 Dawson attempted to 
prove that they originated in the hexag- 
onal layer of the ectoderm. Masson's 
work that these tumors 
from Schwann’s sheath of the nerve fibers 
and Theobald, in 1937, proved that in five 
cases of malignant choroidal melanoma 
the tumor arose from the long posterior 
ciliary nerves. Now Loewenstein de- 
scribes his histologic study of various 


showed arise 


pigmented tumors and the results gen- 
erally bear out the belief that many arise 
from nerve sheaths but leaves in much 
doubt the origin of many more. Choroi- 
dal naevi are certainly more frequent 
than is assumed or than the scanty litera- 
ture suggests. There is practically no pos- 
sibility of a differential diagnosis between 
a beginning malignant melanoma and an 
innocent nevus clinically and such a diag- 
nosis is frequently not even anatomically 
easy. Ophthalmoscopic control with re- 
peated fundus photography seems to be 
the most sure way to discover the first 
sign of growth. Retinal degeneration di- 
rectly over the choroidal tumor is fre 
quently seen and may be used as a 
diagnostic criterion since it is not present 
over the subretinal fluid found adjacent 
to the tumor. (11 figures.) 
Morris Kaplan 


Miles, P. W., and Dixon, J. M. Tu- 
berous sclerosis in three siblings. Arch. 
Ophth. 41:473-480, April, 1949. 

Tuberous sclerosis is a familial heredo- 
degenerative disease characterized by 
tumors in the brain, retina and skin, and 
sometimes other organs. The authors de- 
scribe tuberous sclerosis in three siblings, 
all of had retinal 
opaque the 
electroencephalograms and epileptiform 


whom lesions, radi 


lesions of brain, abnormal 


seizures. The children were aged 10 years, 


8 vears, and 22 months. The two older 
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children had adenoma sebaceum and 
other abnormalities of the skin. The 10- 
year-old girl had normal mentality, but 
the 8-year-old boy's mental development 
was retarded two or three years. There 
is no family history of the disease, but 
the tather had an anomaly of the retinas 
The small retinal tumors observed in 
these three eyes could easily have been 


John C. 


OV erlo« Long 


Pfeiffer, R. L., and Nicholl, R. J. Der- 
moid and epidermoid tumors of the orbit. 
Arch. Ophth. 40 :639-664, Dec., 1948. 
there is little embryologic 
and histologic distinction between der 
moid and epidermoid growths, the term 
for both, Inter- 
mediate or transitional types are common. 


Because 


“dermoid” is suitable 
The authors report in detail nine cases of 
dermoid which the orbit and 
caused exophthalmos. All were cystic, 
the epithelial linings varied greatly in 
number of layers and appearance of cells 
and the cavities contained fluid and semi 
solid matter. Hair was found in only one. 


involved 


This series is presented to call attention 
to defects produced in the bone which 
may be well studied by roentgenography, 
these 
tumors from other causes of proptosis. 


and which serve to distinguish 
The roentgenographic characteristic is an 
area of diminished density with smooth, 
regular margins of increased density. 
John C. Long. 


Samuels, Bernard. Detachment of the 
retina in early sarcoma of the choroid. 
Arch. Ophth. 42 620-627, Nov., 1949. 

Detachments of the retina associated 
with early malignant melanoma of the 
choroid have been divided by A. Fuchs 
into types, the minimal and the oral. The 
former is present on the opposite side of 
the eye and the oral occurs at the ora 
serrata. To the reported 11 the 
author adds 19 which were selected from 
the collection of sarcomatous globes in 


cases 


the museum of the Eno Laboratory at 
the New York Eye and Ear Infirmary. 

The clinical recognition of minimal ret- 
inal detachment is difficult, particularly 
since there are no folds in the retina be 
cause the underlying fluid is too shallow 
to permit them to form. However, the 
transparency of the retina may be so im- 
paired as to cause the markings of the 
choroid to be indistinct. A reduction in 
the field for blue corresponding to an 
area distant from the tumor should arouse 
suspicion of a minimal detachment. With 
careful search one may discover an oral 
detachment, using indirect ophthalmos- 
copy. Minimal detachments of the ret- 
ina and those at the ora serrata are so 
characteristic of early sarcoma of the 
choroid as to be of pathognomonic im- 


portance. Ralph W. Danielson. 


Simonelli, Mario. Malignant melanoma 
of the iris. Giorn. ital. oftal. 1:481-497, 
Nov.-Dec., 1948. 

The author describes a 
melanoma of the iris in a man, 35 years 
of age, caused by a neoplastic transforma 
tion of a benign pigmented nevus. The 
first symptom was a spontaneous hemor- 
rhage in the anterior chamber. Enuclea- 
tion of the bulb was performed before 
infiltration of the tumor into the ciliary 
body. Histologic examination revealed 
malignant melanoma and spindle cells 
originating from the stroma of the iris. 

The author summarizes the most recent 
findings on the histogenesis of melanotic 
tumors and points out that Masson has 
evidence which suggests that the tumors 
arise in the sheath of Schwann of the cili- 
ary nerves. This had not as yet been en- 
countered in melanoma of the iris. (7 
figures, 62 references.) Vito La Rocca. 


malignant 


Waubke, Hans. Bilateral enucleation on 
account of metastatic carcinoma of the 
choroid after cancer of the breast. Klin. 
Monatsbl. f. Angenh. 114 :530-534, 1949. 
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A breast tumor was removed and 10 
months later one eye was removed be 
cause of carcinoma of the choroid. Five 
months later a secondary glaucoma made 
a similar operation necessary on the other 
side. The patient died of general carcino- 
matosis three months after the second enu 
cleation. One third of carcinomatous me- 
tastases in the choroid are said to be bi 
lateral, Secondary glaucoma usually oc- 
curs several months before death. Early 
X-ray treatment of the involved second 
eye is recommended. 

Max Hirschfelder. 


17 
INJURIES 
Amsler, M., Huber, A. Sym- 
pathetic dyshoria. Ophthalmologica 117: 
202-206, April-May, 1949. 


For a number of years the authors have 


and 


been interested in the rate of appearance 
in and disappearance from the aqueous 
of intravenously injected fluorescein in 
man. They have devised a simple optical 
method of estimating the fluorescein con- 
the For 
practical purposes it is sufficient to ob- 


centration of aqueous in situ. 
serve the rate of appearance of fluorescein 
in the eye during the thirty minute period 
following the injection. The authors con- 
sider the results of this test to be an ex- 
pression of the permeability of the blood- 
aqueous barrier in the ciliary body. Ap- 
plying this permeability test to various 
ocular conditions, they have noted a very 
interesting phenomenon which they now 
report under the name of “dyshorie sym- 
pathique” (pos, boundary). This phe 
nomenon consists of fluctuations in the 
permeability of the blood-aqueous barrier 
of the clinically normal eye that closely 
parallel fluctuations of ciliary permeabil- 
ity which occur in the other eye after a 
The fluctuations in 
permeability in the clinically normal eye 


perforating injury 


\msler and 


occur, as a rule, within what 
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Huber consider the normal range of 
permeability. Eleven out of 56 patients 
whose one eye had sustained a perforating 
injury showed parallel fluctuations in the 
ciliary the clinically 
normal mate. The phenomenon does not 
occur in patients with unilateral endog- 


permeability of 


enous uveitis. It is not an early symp- 
tom of sympathetic ophthalmia. It usu 
ally disappears without any serious de- 
velopments in the uninjured eye. 

Peter C. Kronfeld. 


sraga de Amilhaes, and Gomes da Silva. 
Perforating injury of cornea by fishhook. 
Arq. brasil. de oftal. 12:55-61, 1949. 

A young man of 19 years was hit in the 
right eye by a companion’s fishhook. The 
cornea was pierced and a large hyphema 
produced, but without hurt to iris, ciliary 
body, or lens. Repair was undertaken 
about four hours after the accident, with 
use of sliding conjunctival flaps. Systemic 
treatment included six million penicillin 
units intramuscularly. Visual acuity on 
leaving hospital was 6/10. (3 figures.) 

W. H. Crisp. 


Perez Toril, F. Ocular trauma. Arch. 
Soc. oftal. hispano-am. 9:534436, May, 
1949, 

The frequency of serpiginous ulcers in 
the agricultural region is ascribed to the 
ignorance and poverty of the population, 
and to the prevalence of dacryocystitis, 
which is left untreated, until an insignifi- 
cant corneal injury is converted into a 
grave infection. The author urges the use 
of mild antiseptics after trauma, educa- 
tion in sanitation, the use of protective 
goggles, and prompt medical assistance 
if the eye remains painful. 


Ray K. Daily. 
18 


SYSTEMIC DISEASE AND PARASITES 


Adler, F. H., Scheie, H. G., and Den- 
nis, R. Thyrotropic exophthalmos from 


; iy 
ite 
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the viewpoint of the ophthalmologist. J. 
Mich. St. M. Soc, 48:852-857, July, 1949. 

The the differential 
diagnosis and the therapy of the two 
types of pathology as- 
sociated with Graves’ disease. The classi- 


authors discuss 


exophthalmos 


cal symptomatology and eye signs of dif- 
fuse toxic goiter, associated with high 
basal metabolic rate, are described. The 
eye findings are attributed to spasm of 
the smooth musculature of the orbit. The 
exophthalmos is only moderate, and 
edema of the lids and oculomotor palsies 
are infrequent. In thyrotropic exophthal- 
mos, similar symptoms may be present, 
but the exophthalmos is marked, progres- 
sive, and often asymmetrical. The ma- 
jority of these patients also show lid and 
conjunctival edema, all associated with 
histologic changes in the orbital muscula- 
ture. These changes may occur without 
relation to elevated basal metabolic 
levels. They result from an excess of 
thyrotropic hormone of the anterior pitui- 
tary. Thyroidectomy is contraindicated 
as it removes the inhibitory control of 
the thyrotropic pituitary factor. Thyroid 
extract and iodine are used in the treat- 
ment of thyrotropic exophthalmos, and 
the authors have used irradiation of the 
pituitary, as well as estrogenic com- 
pounds. Orbitale«lecompression operations 
are used when the visual function is 
threatened by the exophthalmos. Four- 
case reports are pre- 
Benjamin Milder. 


teen illustrative 
sented. 


Aznarez Garcia, José. Amaurosis and 
hysterical amblyopia. Arch. Soc. oftal. 
hispano-am. 9 :648-665, June, 1949. 


This is a very picturesque presentation 


of the subject and an account of seven 
cases of hysterical amblyopia, attributed 
to emotional conflicts arising from domes- 
tic difficulties, desire to escape military 
service, and feelings of guilt. All patients 
had complete amaurosis, in six it was 
bilateral, three patients were women and 


all were past the second decade of life, 
although it is more generally believed 
that unilateral amblyopia is more fre 
quent in hysteria than amaurosis, and 
that most patients are women in the 
second decade of life. The author ques- 
tions Charlin’s statement that there is 
an interval between the psychic trauma 
and the onset of hysterical amaurosis. 
The treatment described might be re 
garded as psychiatric heresy but was al- 
ways successful in the author’s hands; it 
consisted of binocular bandage, brief con 
finement in bed, pretended  electro- 
therapy, and innocuous injections into 
the preauricular region. The suggestive 
effect of the injections was augumented 
in the days of German power by the 
information that the drug came from 
Germany ; it is amusingly suggested that 
now their origin be attributed to North 
America, Ray K. Daily. 


Cohen, M. Ocular findings in three hun- 
dred and twenty-three patients with 
schizophrenia. Arch. Ophth. 41:697-700, 
June, 1949. 

Of 323 patients with schizophrenia 31 
percent had discs of normal color, 26 per- 
cent had a pronounced brown-gray dis 
coloration of the temporal portion of the 
disc, and in 43 percent the discoloration 
was diffuse or complete. The ophthal 
mologic manifestations and clinical find 
ings suggest the probable existence of a 
pathologic process affecting the visual 
pathway in schizophrenic patients. 

John C. Long. 


Curtis, A. C., Cawley, E. P., and John 
wick, E. B. Association of progressive 
(malignant) exophthalmos and localized 
myxedema. Arch. Derm. and Syph. 60: 
318-337, Sept., 1949. 

Progressive exophthalmos is a more 
severe type of toxic diffuse goiter and not 
a separate entity. The thyroid-stimulating 
hormone of the anterior pituitary gland 
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causes glandular hyperplasia and in- 
creased metabolic rate, but with the de 
velopment of an antihormone by the thy- 
roid gland and after inactivation of the 
stimulating hormone by thyroxine, the 
thyroid gland becomes refractory and ex- 
ophthalmos develops. If a large portion 
of the thyroid cells are removed by sur- 
gery, or if the cells of the thyroid gland 
can not respond to the stimulus, most of 
the thyroid-stimulating hormone remains 
active and progressive exophthalmos de 
velops. Similarly the production of local- 
ized myxedema, of bilateral, oval, in- 
durated, yellowish-brown pigskin-like 
plaques, can be attributed to an excess of 
the thyroid-stimulating hormone limited 
to the anterior surface of the legs. Local- 
ized myxedema is always associated with 
toxic diffuse goiter and thyroidectomy 
and thiouracil therapy usually initiates 
their onset. Eight case histories illustrate 
the authors’ contention that progressive 
exophthalmos and localized myxedema 
are allied the same 
underlying disorder, namely of an excess 
of thyroid-stimulating hormone. 
R. Grunfeld. 


manifestations of 


Elliott, D. C. Leprosy, a disease of 
childhood ; with special reference to early 
findings in eye, ear, nose and throat of 
children examined at the National Lepro- 
sarium at Carville, La. |. Pediatrics 35: 
189-196, Aug., 1949. 

The characteristic and diagnostic mani 
festations of leprosy in 14 children are de 
scribed, Episcleritis, in the interpalpebral 
spaces, is seen in the eyes of the older 
children. A characteristic beading of the 
13 of these 
It is usually bilateral, in the 


corneal nerves seen in 


children 


was 
temporal and in 
dicates that the 
least 10 years’ duration. In time, punctate 


quadrants, 
must be of at 


superior 
disease 
keratitis develops in these and 
after 15 to 20 years an interstitial kerati 
tis. A limbal neovascularization was also 


areas, 


noted, frequently with a large vessel 
along the superior temporal quadrant. 
The author also describes filaments aris 
ing from the iris surface, but no “pearls” 
of leprous iritis were found in the chil- 
dren. The visual acuity was normal. Two 
of the 14 showed patches of inactive 
choroiditis, but in the others the ocular 
fundus was normal. Leprosy could be 
eradicated within two generations if 
children were removed from a leprous en- 
vironment at birth and if increasing 
familiarity with the signs of the disease 
in children could be achieved to aid in 
early recognition and treatment. 
Benjamin Milder. 


Ferrata, L., and Montanelli, M. The 
etiology of recurrent uveitis with hy- 
popyon. Ann. di ottal. e clin. ocul. 75:10- 
19, Jan., 1949. 

Many patients with recurrent uveitis 
with hypopyon have chronic articular 
rheumatism, and the authors regard both 
as of the same etiology. They point out 
parallelisms: infec- 
complete 


several interesting 


tiousness, recurrence, remis- 
sions, sterile exudate, good systemic re- 
sponse to salicylates, negative blood cul- 
tures, and cutaneous manifestations such 
as furunculosis and erythema nodosum. 
They suggest that the securrent attacks 
may be precipitated by a parallergic fac- 
tor. Two cases are presented and the 
literature is briefly reviewed. 
Harry K. Messenger. 


Friedmann, Martin. Thelaziasis of the 
conjunctiva. Ophthalmologica 118:193- 
204, Sept., 1949, 

The author reports a case of infestation 
of the conjunctival sac with Thelazia Cal- 
lipaeda or “oriental eye worm.” The pre 
ferred habitat of this nematode in man 
as well as in animals is the lacrimal ap 
paratus and the conjunctival sac. In the 
case reported 35 percent of the white 
blood cells were eosinophiles. The author 
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believes that the infection occurs through 
the digestive tract and that various mol- 
luscs may serve as intermediate hosts. 
Due reference is made to the funda- 
mental work in this field done by Amer- 
ican authors (Kofoid and assoc., Univ. 
California Pub. Zool. 41, 225, 1937, and 
Hosford and assoc., Arch. of Ophth. 27, 
1165, 1942). Peter C. Kronfeld. 


Gifford, B. L., and Krause, A. C. Dif- 
ferential diagnosis of Boeck’s sarcoidosis. 
Arch. Ophth. 41 :667-696, June, 1949. 

The many uncertainties in the estab- 
lishment of a clinical diagnosis of Boeck’s 
sarcoidosis are discussed. Sarcoidosis is 
chiefly confused, usually on the basis of 
incomplete evidence, with tuberculosis, 
and less often with Hodgkin’s disease, 
syphilis, neoplasms, silicosis, leukemias, 
leprosy, and other forms of lymphoblas- 
toma. Most important for a correct diag- 
nosis are a good history, clinical evidence 
of disease simulating sarcoidosis, loss of 
cutaneous sensitivity to tuberculin, skin 


biopsy, lesions of the bone, characteristic 
examination of the 


cutaneous lesions, 
blood for albumin-globulin ratio, and ocu- 
lar examination. The items are listed in 
the approximate order of their reliability. 
Ten cases of sarcoidosis are reported 
in detail. Ocular disease was present in 
approximately one-third of the cases. The 
usual sequence of events was the appear- 
ance of conjunctivitis, followed by some 
degree of keratitis, and anterior uveitis 
that occurred with the conjunctivitis or 
keratitis, or later. Secondary glaucoma 
was not observed; complicated cataract 
was infrequent, and chorioretinitis was 
rare. excellent when the 
cornea remained clear even though an 
terior uveitis had been severe and active 
for many years. John C. Long. 


Vision was 


Gordon, B. L. Effects of diabetes on 
cataract and on vision. Arch. Ophth. 
41 :462-472, April, 1949. 


is evi- 
diabetic 


The literature is reviewed. It 
dent that the mechanism of 
cataract (as of non-diabetic cataract) has 
not been demonstrated. The fact that 
hyperglycemia may cause cataract in 
young subjects and will not affect older 
that 
tribute to the formation of cataract. These 
other factors include glandular disturb- 
and un- 
balanced metabolism of the capsule or 
the aqueous. While the effect of diabetes 
on the adult lens has not been scientific- 
ally demonstrated, it has been shown that 
this condition exhibits a tendency to alter 
vision. An increase in the blood sugar 
is accompanied by myopia, a decrease is 
associated with hypermetropia. This de 
crease may change the refraction from 1 
to 4 diopters. A change of 7 diopters 
has been reported. The refractive changes 
are temporary. John C. Long. 


Locket, S. Blindness associated with 
hemmorrhage. Brit. J. Ophth. 33 :543-555, 
Sept., 1949, 

Visual disturbance or even blindness 
during or immediately after 
hemorrhage which seldom lasts over an 
hour, and ends in complete recovery, is 
quite common. Blindness of a longer 
duration most cases 


persons shows other factors con 


ances, vitamin deficiencies 


massive 


and in associated 
with permanent damage to the vision 
several days or weeks after massive or 
repeated hemorrhage is a different clini- 
cal entity with a bad prognosis. The first 
picture is associated with a simple reduc- 
tion in the blood volume and a drop in the 
blood pressure and the latter with reduc- 
tion of hemoglobin and of plasma pro- 
teins. Three new cases and all the cases 
in the literature are described. Treatment 
consists of high protein intake and re 
peated transfusions but is very unsatis- 


factory. Morris Kaplan. 


Nutt, A. B., Wright, T., Bowie, J. H., 
and Beattie, C. P. Case of toxoplasmosis. 
srit. M. J. pp. 905-907, Oct. 22, 1949. 
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A case of toxoplasmosis is reported in 
a 4-year-old girl. The child's mother, 
father, older sister, and younger brother, 
were examined and were found free of 
any ocular or mental disease. 

Donald T. Hughson. 


Paufique, L., and Etienne, R. The geni- 
tal origin of certain ocular diseases in 
the female. Arch. d’opht. 9:157-175, 1949. 

The authors discuss the role of the fe- 
male genital tract in the pathogenesis 
of ocular infections and report 13 ex- 
amples of such a relationship. They con- 
clude that in the young woman the fre- 
quency of genital tuberculosis is high, 
whereas in the menopausal or post-meno- 
pausal woman the ordinary pyogenic foci 
are the more frequent genital tract in- 
vaders. The genital lesions in the 13 cases 
were inflammations of the adnexa such 
as pelviperitonitis, complicated fibromas, 
and ovarian cysts with necrobiosis, and 
the ocular lesions were various types of 
uveitis and keratitis. In many instances 
the genital focus was inactive and symp- 
tomless, but suppression of the focus 
generally resulted in complete healing of 
the ocular disease. The best results are 
obtained when the ocular lesion is fresh 
and the genital lesion the only focus. 
They conclude that a genital examination 
should be a part of the systemic survey 
in endogenous disease. 

Phillips Thygeson. 


Ocular 
oftal. 


Rabadan Fernandez, Pedro. 
changes in malaria. Arch. 
hispano-am. 9596-619, June, 1949. 


Brief case reports of 62 cases and a 


soc, 


discussion of the ocular complications of 
malaria are presented without adding any 
thing new. Ray K. Daily. 
Sabin, A. B., and Feldman, H. A. 
Chorioretinopathy associated with other 
evidence of cerebral damage in child- 
hood; a syndrome of unknown etiology 


ABSTRACTS 


separable from congenital toxoplasmosis. 
J. Pediatrics 35 :296-309, Sept., 1949. 

The authors describe two new, more 
precise, tests for toxoplasmosis, a dye test 
and a complement fixation test. The anti- 
bodies apparently persist at high levels 
for two to five years. Sixty children and 
their mothers were studied clinically and 
with serologic tests for toxoplasmosis. 
Some of the patients showing chorioret- 
inopathy and cerebral damage had high 
antibody titers in the dye and comple- 
ment fixation tests; others had low titers. 
The mothers of children with high titers 
also showed strongly positive serologic 
evidence ; in the low titer group the pro- 
portion of positives among the mothers 
resembled an average adult population. 
Those who had pathologic evidence of 
toxoplasmosis all had high titers. No 
diagnosis of toxoplasmosis is justifiable 
on clinical grounds alone; conclusive 
serologic proof is necessary. In the pres- 
ence of a characteristic chorioretinitis as- 
sociated with cerebral calcification in in- 
fancy a diagnosis of toxoplasmosis is cor- 
rect is 90 percent; without calcification, 
in only 10 percent. Nineteen of the chil- 
dren showed chorioretinitis and cerebral 
symptoms, but no cerebral calcification 
or positive serologic findings. This syn- 
drome, which must be differentiated from 
toxoplasmosis, is probably the result of 
defective development. 

Benjamin Milder. 


Strong, J. A. Thyrotoxicosis with oph- 
thalmoplegia, myopathy, Wolff-Parkin- 
son-White syndrome and pericardial fric- 
tion. Lancet 1:959, June 4, 1949. 

A 40-year-old woman suffered simul 
taneously from four, comparatively rare 
diseases syndromes. She had 1. bilateral 
exophthalmic ophthalmoplegia which 
progressed after the thyrotoxis was ap 
parently under control. 2. thyrotoxic my 
opathy of the left vocal cord, of the ster 
nocleidomastoid muscles, muscles of de- 


Ps. 

J 
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and facial muscles, muscles 


innervation, 


glutition, 
which are all of 


cranial 
(biopsy revealed edema of the muscles, 
a kind which is usually found in thyro- 
3. Wolff-Parkinson 
White syndrome, or paroxymal tachy 
cardia, caused by a bundle-track block 


toxic =myopathy) 


in which the electrocardiogram marks a 
short P-R interval, a syndrome which has 
with 
thyrotoxicosis, and 4. precordial friction, 


never been associated previously 


a superficial friction rub heard mostly 
over the pulmonary base and probably 
produced mechanically. Treatment with 
methyl-thiouracil releaved the cardiac 
complication, but the eye signs and the 
myopathy persisted, suggesting that the 
latter symptoms are of thyrotropic origin. 
Injection of neostigmin temporarily in- 
creased the weakness of the muscles. 
R. Grunfeld. 


Zondek, H., and Lezynsky. Retinitis 
pigmentosa and diabetes insipidus. Sem. 
Hop. Paris 25 :2476-2478, Aug. 6, 1949. 

A virtually blind 20-year-old woman 
who had retinitis pigmentosa since child- 
hood also had idiopathic diabetes insipi- 
dus during the last four years, character- 
ized by primary polydipsia and secondary 
polyuria. The patient exhibited no signs 
of such disease processes, as hypophyseal 
tumor, basal or posterior cranial tumor, 
inflammatory tuberculous or syphilitic 
meningitis, which are generally associ- 
ated 
sipidus, a disease of the anterior pituitary 


with true or essential diabetes in- 


gland. The kidneys were not damaged; 


they could well eliminate concentrated 
urine of sodium chloride, bicarbonate, 
and other basic elements. The disease 


process was rather of psychic origin, of 
an increased thirst sensation. The thirst 
is regulated in the hypothalamic region 
subordinated to the cortex. Zondek had 
previously shown that retinitis pigmen- 
tosa is an affection of diencephalic origin 
because of the faulty mechanism of car- 


bohydrate metabolism, tendency of hy- 
poglycemia and decalcification of the 
cranial bones. It is therefore suggested 
that the 
common, hypothalamic, origin. 

R. Grunfeld. 


two disease processes have a 


19 
CONGENITAL DEFORMITIES, HEREDITY 


Bird, A., and McEachern, D. Leber's 
hereditary optic atrophy in a Canadian 
family. Canad. M. A. J. 61:376-382, Oct., 
1949. 

A Canadian family with hereditary 
optic atrophy (Leber’s 
scribed. The family was investigated to 
the sixth generation. 

Donald T. Hughson. 


disease) is de- 


Brégeat, P., and Naud, G. A new case 
of mandibulo-facial dysostosis (syndrome 
of Franceschetti). Arch. d’opht. 9:427- 
440, 1949. 

Brégeat and Naud describe the Fran- 
ceschetti syndrome of mandibulo-facial 
dysostosis in a boy of 11 years. The es- 
sential lesions of the syndrome as observed 
in this case consisted of malformations of 
the lids with irregular implantation of 
the cilia, malformation of the orbit with 
hypoplasia of the malar bone, abnormal 
ear lobes, hypoplasia of the mandible, 
partial atrophy of the palatine bone, and 
antimongoloid obliquity of the palpebral 
fissures. In addition, the child had mild 
oxycephaly, spina bifida occulta, unde 
scended testicles, partial syndactyly of 
the second and third toes, more marked 
on the right, and a severe hearing defect, 
especially on the right. The child lacked 
the blind fistulas between the mouth and 
middle ears and the irregular implanta 
tion of the teeth which were mentioned 
in Franceschetti’s original description of 
the syndrome in 1944. 

The authors discuss the embryological 
relationships of the syndrome and the 
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differential points between it and other 
groups of congenital malformations. 
Phillips Thygeson. 


Brooks, W. D. W., Heasman, M. A., 
and Lovell, R. R. I. Retinitis pigmentosa 
associated with cystinuria; two uncom- 
mon inherited conditions occurring in a 
family. 1:1096-1098, June 25, 
1949, 


\ 40-year-old woman had two inherited 


Lancet 


diseases, retinitis pigmentosa and cysti- 
Both 
character, but the gene for cystinuria was 


nuria have autosomal recessive 
probably located on a different chromo- 
some pair from that of the retinitis pig 


mentosa R. Grunfeld 


Cordes, F. C. Cataract formation in the 
human embryo after rubella. Arch. 
Ophth. 42:596-605, Nov., 1949. 

The changes in the eyes of an 11-weeks 
old embryo are described. The mother 
had rubella during the latter part of the 
second month of pregnancy. Both eyes 
of the embryo showed cataract formation 
In addition, the findings in three other 
embryos without cataract are reported 
\ review of the literature and an exami 
nation of five specimens from mothers 
who had rubella during the first three 
months of pregnancy bear out the clinical 
that 
in a definite percentage of such offspring. 


finding cataract formation is seen 
However, rubella contracted during the 
first trimester does not always result in 
changes in the lens 


Ralph W. Danielson 


Corrado, A., and Toselli, C. The ocular 
complications of brucellosis. Rassegna 
ital. d’ottal. 18:163-170, May-June, 1949 

The authors review the literature and 
that all the 
well as the brain and other organs, may 


wint out arts of eye, as 
| 


be damaged by the brucella organism. 
Two cases are reported In the first, the 
right eve of a 43-year-old woman de 


ABSTRACTS 


veloped herpetic keratitis with a mild 
iridocyclitis. Treatment consisted of 
atropine and antiseptics locally, brucella 
vaccine and injections of vitamine B,. Re- 
covery was satisfactory with vision 

7/10. The second case appeared in a 5 
year-old man who had suffered from 
for two years. The ocular 
complications consisted of lacrymal stric- 
ture, blepharoconjunctivitis and compli- 
cated anterior cortical cataract with pig- 
ment deposits. The treatment was not re- 
Eugene M. Blake. 


5. 


brucellosis 


corded. 


Falls, H. F., and Cotterman, C. W. 
Choroidoretinal degeneration: a sex- 
linked form in which heterozygous 
women exhibit a tapetal-like retinal re- 
flex. Arch. Ophth. 40 :685-703, Dec., 1948. 

A family was observed in which some 
of the males presented the appearance of 
typical retinitis pigmentosa while some 
of the females a structure re- 
sembling the tapetum lucidum of certain 


showed 


mammals. A pedigree is presented show- 
ing 105 relatives, of whom 75 were sub- 
jected to ophthalmoscopic examination. 
The distribution of cases of retinitis pig- 
mentosa and tapetal reflex in the pedi- 
gree suggests the presence of a sex-linked 
gene producing both abnormalities. The 
affected males are in all cases the sons 
of mothers having the tapetal trait. On 
the factor 
which produces retinitis pigmentosa in 


assumption of a sex-linked 
males and the tapetum-like fundus in het 
should 
equal numbers of affected and normal 


erozygous females, we expect 
children among both sons and daughters 
showing the trait. 


\mong children of affected males, how- 


of women tapetal 
ever, all daughters, but no sons, would be 
expected to be affected. The observed 
frequencies are in obvious agreement 
with these expectations. All of those ex- 
amined in this series except the young 
children were tested for defects in color 
vision. Such defects were found in two 
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tapetum-like fundi and 
John C. Long. 


sisters with the 
their father. 


Kiskadden, W. S., McDowell, A. J., and 
Keiser, T. Results of early treatment of 
congenital anophthalmos. Plastic and Re 
constr. Surg. 4:426-433, Sept., 1949. 

Congenital anophthalmos and extreme 
microphthalmos offer the same practical 
problems of treatment. The eyelids are 
usually normal except for their small 
size and concave contour. Usually the 
cilia, puncta, lacrymal gland and Mei 
bomian glands are normal. The palpebral 
fissure is shortened. In some cases, the 
diminution in size of the socket and pal 
pebral fissure may be below 50 percent; 
in traumatic anophthalmos, the relative 
size of the socket may be larger, but the 
loss of lining and lid tissue with scar 
formation and deformity of the bony or 
bit may present a problem quite similar 
to that of congenital anophthalmos, The 
conventional approach to this problem 
has been to enlarge the socket and palpe- 
bral fissure by dissection with the addi 
tion of lining in the form of skin or mu 
cous membrane grafts. 

A case of congenital unilateral anoph 
thalmos treated in this manner is shown 
and the defects of this method are ap 
parent. The palpebral fissure was length 
ened to facilitate grafting, and the excess 
length required a later operation ; also it 
remained lower than that of the fellow 
eye. The lids are thicker than normal, 
the margins are irregular, and there are 
no lashes in the lateral two-thirds 

Four cases corrected by progressive di 
latation of the anophthalmic orbit are pre- 
sented. The most important requirement 
for success is the opportunity to begin 
treatment in early infancy. The forms are 
not fitted from impressions, but instead, 
a wax form of the desired shape is fitted 


by trial until the maximum size that can 
be retained is reached. This is then dupli 


cated in acrylic and inserted. Usually 


within a few days, a form nearly twice as 
large can be fitted. It is evident that the 
necessary increase in size of the socket 
can be most readily accomplished when 
dilatation is begun during the rapid 
growth of infancy when the bony and 
soft tissue is more mobile and adaptable. 
The popular idea of waiting until the pa 
tient is old enough to codperate does not 
serve his best interests. By producing a 
most natural appearance and avoiding the 
disadvantages of surgery, this appears to 
be the treatment of choice. Eight photo- 
graphs show patients and acrylic forms 


used. Alston Callahan. 


Loddoni, J., and Duc, C. A case of bi- 
lateral congenital anophthalmus. Ann. 
d’ocul. 182:774-775, Oct., 1949. 

A female infant without eves is de 


Chas. A. Bahn. 


scribed. 


Musini, Attilio. The hereditary trans- 
mission of bilateral congenital blephar- 
optosis. Ann. di ottal. e¢ clin. ocul. 75:45 
54, Feb., 1949, 

In three family 
Musini the ptosis character shows mono 


trees presented by 


dominance. From his 


Musini 


meric studies of 
these that the 
ptosis character undergoes aggravation 


trees concludes 
in successive generations, and that the 
presence of other characters (blephar- 
ophimosis, and particularly strabismus 
and epicanthus) normally associated with 
ptosis is an indication of greater severity. 
The most probable hypothesis is that 
these associated defects as well as the 
ptosis itself are due to the pleiotropic 
action of the same polyphenic gene. In 
all the affected persons who underwent 
operation the elevator muscle was found 
to be notably hypoplastic. 

Harry K. Messenger. 


Paez Allende, F., and Menchaca, F. 
Bilateral congenital microphthalmos in 
an infant. Arch. de oftal. d. Buenos Aires 
23 :360-371, Nov.-Dec., 1948. 
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Microphthalmos is defined as an eye 


whose diameters are less than those of a 
normal globe. The author discusses vari- 
ous known factors such as the relative 
frequency, diagnostic appearance, em- 
bryology, possible etiology, pathologic 
anatomy and treatment. His description 
concerns the case of an eleven-months, 
probably blind girl with typical bilateral 
microphthalmos. He suggests, too, that a 
lack of vitamin A in the mother during 
gestation may be a causative factor. (4 
figures, references. ) Edward Saskin. 

Pagliarani, N. The problem of heredity 
in retinosis pigmentosa. Boll. d’ocul. 28: 
339-348, June, 1949, 

The author studied the familial factors 
in 156 cases of retinosis pigmentosa and 
related diseases, originating from 145 dif- 
ferent families. Heredity was found in 
42 families (29.9 percent) and consan- 
guinity of the parents in 20 families (13.7 
percent). In seven families, both heredity 
and consanguinity of parents was present. 
The type of heredity was recessive in 40, 
and dominant in 2 families. Of all pa- 
tients, 98 were males, and 58 females, a 
relationship similar to that reported by 
Nettelship and Wilmer. Typical fundus 
pictures were found in 128 patients, un 
usual features in 28. Of these, 17 showed 
the 
posterior pole, 5 were “sine pigmento,” 


fundus changes involving mainly 
two were complicated by macular colo 
bomas, and one by questionable retinitis 
proliferans. In 28 patients the disease was 
congenital, in 75 infantile, in 44 juvenile, 
and in 9 it began in adult life. In 47 pa- 
tients, the following complications were 
charted: high myopia in 15, deafness in 
13, posterior cortical cataract in &, other 


cataracts in 3, Lawrence-Moon-Biedl 


syndrome in &, mental deterioration in 
4, keratoconus in 3, glaucoma in 2, and 


coloboma of macula in 2. About 30 per 
cent of all patients had one or more of 


ABSTRACTS 


these complications. The data do not 
support the assumption that different 
fundus pictures correspond to different 
transmission. (40 


K. W. Ascher. 


Paul, T. O. Blood groups and effects of 
roentgen irradiation in retrolental fibro- 
plasia. Arch. Ophth. 41:659-666, June, 
1949, 


Retrolental fibroplasia was found in 4.4 


types of hereditary 


references. 


percent of 223 premature babies who 
weighed less than 2,500 Gm. Of the 23 
babies in the study who weighed less than 
1,500 Gm., . or 304 percent, had the 
defect. Twelve cases are reported. Of 9 
eves treated with roentgen radiation, 3 
showed slight thinning of the membrane 
at the less dense borders and 6 showed 
no apparent change. In no case was the 
thinning sufficient to be of any real help 
preliminary to needling of the lenses. 
Little or no effect on the vessels of the 
membrane could be observed. A study of 
the possibility that a blood factor is a 
cause of prematurity in this congenital 
malformation lead to no definite conclu 
sion. The embryology and differential 
diagnosis of retrolental fibroplasia is dis 


cussed, John C. Long. 


Saeb¢, Johan. An investigation into the 
mode of heredity of congenital and ju- 
venile cataracts. Brit. J. Ophth. 33:501- 
629, Oct., 1949. 

The author reports pedigrees of 17 
families with 27 cases of congenital or 
juvenile 
county in 


from an_ isolated 
Norway. In 9 families the 
parents were consanguineous and in 5 of 


cataracts 


these the parents were first cousins. The 
of senile cataracts in these 
families was of normal incidence. Antici 
pation was not found. In this small series 
the mode of inheritance was probably 


occurrence 


autosomal and recessive. No instance of 
dominant inheritance was observed. 


Orwyn H. Ellis. 


= 
4 
pater 
We. 
f 


20 
SOCIOLOGY, EDUCATION 
AND HISTORY 


HYGIENE, 


Research in ophthal- 
mology and otolaryngology. The role of 
the American Academy of Ophthalmol- 
ogy and Otolaryngology. Tr. Am. Acad 
Ophth. pp. 5-17, Sept.-Oct., 1949. 


The need for more and better organ- 


Berens, Conrad 


ization, equipment, and staffing of more 
research laboratories and other facilities 
in our specialties is stressed. Among the 
few organizations mentioned which have 
reasonably modern and complete facili 
ties are the Wilmer Institute, the New 
York Eye and Ear Hospital and George 
Washington University. Unfortunately, 
most medical colleges and hospitals have 
inadequate facilities in Oph 
thalmology and Otolaryngology, and can 
not or will not obtain them without en- 
dowments. Among the larger foundations 
which have been financially interested in 


research 


this research are the Carnegie, Rocke 
feller, Ford and Kress, among the smaller 
foundations is the John and Mary Markle 
Foundation. 

A national Institute for the Prevention 
of Blindness with adequate research fa- 
cilities would cost approximately 15 mil 
lion dollars to erect, equip and staff. This 
rather large amount would apparently 
more than justify itself within a reason 
able time. Our Academy has made a 
considerable contribution to ophthalmic 
research both directly and indirectly over 
many years. At present, approximately 
$40,000 annually is donated by the Acad 
emy for projects involving research in 
ophthalmology and otolaryngology. More 
funds could be secured from industry for 
its sponsored projects. Modern research 


methods and their statistical evaluation 
may now be better understood through 
books, periodicals and professional aid 
The practicing ophthalmologist and oto 


laryngologist can in many ways aid in 
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through 
records and greater interest in this sub 


important research adequate 


ject. The many fields in which research 
is badly needed are illustrated by approxi 
mately 40 ophthalmic and otolaryngologi- 
cal topics suggested for investigation. 
Chas. A. Bahn. 


Bixler, D. P. The establishment of an 
industrial vision program. Tr. Am. Acad. 
Ophth. pp. 91-99, Sept.-Oct., 1949 

The following program was installed 
in a West Coast shipyard with approxi- 
mately 8,000 workers, All employees were 
examined by screening methods and new 
visual established. 
Correcting goggles and 
other protective devices were used if 


requirements were 


lenses, safety 
necessary. Examination equipment was 
moved from shop to shop in a trailer to 
reduce lost time. Some of the refractive 
problems involved are discussed at length. 
Repairs and replacements of broken parts 
were handled at the safety equipment is- 
sue room. Of the first 4000 men examined 
52 percent required and received visual 
A statistical table is presented to 


care. 
illustrate the number of refractions, 
goggles and other devices used. 


Chas. A. Bahn. 

Dolcet Buxeres, Luis. Ocular diseases in 
the Spanish possessions on the Gulf of 
Guinea. Arch. Soc. oftal. hispano-am. 
9 :525-531, May, 1949. 

The observations made on a trip are 
reported in the hope of interesting young 
ophthalmologists in practicing in the area, 
At present there are no ophthalmologists 
there and the burden of ophthalmological 
service falls on the general practitioners. 
The native population has more confi 
dence in their own medicine men than in 
the Spanish physicians, whom they con- 
sult as a last resort. Most injured eyes 
are seen too late for effective therapy. 
The most frequent ocular complications 
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of tropical diseases are those of tripano- 
somiasis, leprosy, and malaria. To see the 
ocular lesions caused by leprosy one has 
to visit the leprosaria in the interior. The 
natives are immune to malaria, which is 
seen only in Europeans; the most com- 
mon ocular complication is the yellow dis- 
coloration of the skin and conjunctiva, 
caused by antimalarial drugs. Tuberculo 

sis and syphilis are common, and miliary 
tuberculosis of the choroid is seen fre 

quently. The most frequent parasitic dis 

eases are filariasis and eculiasis. There is 
no interest in refraction, except for the 
correction of presbyopia which sets in 
earlier than normal in the tropics even in 
Europeans. Cataracts are frequent and be 

gin at about 40 years of age. Glaucoma was 
not encountered, Malignant tumors are 
seen at the stage when therapy is useless. 
Ray K. Daily. 


Gesell, Arnold. The developmental as- 
pect of child vision. J. Pediatrics. 35:310 
316, Sept., 1949. 

The author discusses the development 
of the function in children. A 
broad series of observations on children 
from premature infants to the age of ten 


visual 


years made clear that the complexities of 
the phenomenon of visual perception de 
look at a child's 
performance as the resultant of an in 


mand that we visual 
tegration of various skills of the whole 
child. 


visual achievement superior to that of a 
premature infant. The fixation response 


\ full-term infant has an intrinsic 


to an object involves some suppression 
of other activities, indicating that the en- 
tire action system is involved. Organiza- 
of the visual 
velopment of three components: 


involves de 
skeletal 
(focussing), 


tion process 


(ocular fixation), visceral 


and cortical (interpretive). These com 
but 
formly, each showing its own develop 
mental gradient. Thus, there can be an 


almost infinite number of possible degrees 


ponents develop jointly, not uni 
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of visual achievement in any given infant. 
The concept of the developmental mecha- 
nism is a factor to consider in evaluating 
the child who presents visual problems. 
The approach to study of the child’s 
problem is all too frequently colored by 
our thinking in terms of adult visual 
mechanisms. In infancy, excessive hand 
regard or faulty postural orientation may 
suggest ocular dysfunction. Atypical mo- 
tor patterns may be the result of birth 
trauma. In preschool years, various emo- 
tional and behavior problems may be due, 
basically, to visual difficulties. In the 
school years, the handling of children en 
make 


mands on some children 


unreas¢ ynable de 


\ more flexible 


masse tends to 
educational approach may provide a more 
basic solution to the ocular problems of 
children than the use of therapeutic de 
vices such as spectacles 

Benjamin Milder. 


Haas, Emile. The French Committee 
on Optics and its 1948 progress report. 
Arch. d’opht. 9 :301-310, 1949. 

The Comité francais de loptique was 
organized in 1948 to further the progress 
of the optical sciences and to assure the 
representation of French optical workers 
in the International Commission on Op 
the major 
France 


tics. Kepresentatives from 


ophthalmologic societies of in- 
cluded the doctors Bonamour, Haas, On 
fray, and Polack. During the year the 
Committee produced a number of mono 
graphic reports on various optical sub 
jects and completed an important bib 
liographic compilation. Haas reviews and 
analyzes the studies considered by the 
Committee which were of special ophthal 
mologic interest. Among the titles con- 
sidered were the following: “Properties 
of glasses in relation to their structure,” 
“Teaching of Microscopy,” “Anatomo- 
geometric constants of the eye,” and 
“Treatment of optical surfaces. Reflecting 


and antireflecting layers.” Haas called the 


= 
‘ 
| 
| 


ABSTRACTS 337 


attention of French optical engineers to 

the pressing need for the development of 

new instruments for ophthalmologic use. 
Phillips Thygeson. 


Morgan, W. G., and Stump, N. F. 
Benefits from professional eye care for 
workers with lowered visual performance. 
Tr. Am. Acad. Opth. pp. 99-105, Sept 
Oct., 1949. 

A visual survey of employees in the 
Tube Works demonstrated 
that 39 percent were below visual require- 


Owensboro 


ments for their jobs. A direct relationship 


apparently existed between visual per 
formance and average hourly piece work 
earnings. In many cases professional care 
resulted in greater earnings. In some in 
stances employees were transferred to 
jobs which were better adapted to their 
visual qualifications. A visual survey on 
all new employees and periodic surveys 
of all employees are advised 


\. Bahn. 


Chas 


Nale, T. W. Standing orders for trau- 
matic cases in industrial dispensaries: eye 
accidents and injuries. Tr. Am. Acad 
Ophth. pp. 88-91, Sept.-Oct., 1949. 

The usual first aid methods of diagnosis 
and treatment are outlined. Foreign 
bodies entering the eyes, traumatic in 
juries, flash and thermal burns, burns 
with hot metal and chemical or irritating 
fume burns must be treated at the scene 
of accident. Superficial foreign bodies in 
the eye, foreign bodies impacted in the 
cornea, corneal abrasions, corneal burns 
by hot flash 


and 


scale, burns, penetrating 


bodies punctured wounds, 


thermal 


foreign 


contusions to the eye, burns, 
chemical burns, delayed chemical burns 
and chemical fumes must be treated at 
the medical dispensary 

Chas. A. Bahn 
Hermann. A system for 


Monatsbl. f 


Piesbergen, 
eye diseases. Klin 
115:1-12, 1949 


Augenh 


In customary ophthalmic nomenclature 
ophthalmic diseases are subdivided ac 
cording to etiology, or according to func- 
tion, or anatomical or ophthalmoscopical 
findings. The author proposes a system 
which names the actual pathologic proc- 
ess in the nomenclature of general pa- 
thology. Groups of similar diseases based 
on the same pathologic factor are es 
tablished within this system. An etio- 
logic diagnosis may be added and dif 
ferent stages of disease may have sub 
sidiary names. The author emphasizes 
the use of the word “retinopathy” for 
disease, 


degenerative retinal 


the term “retinosis edematosa” instead of 


pre rp ses 


“retinitis albuminurica,” uses the word 
“closure of the artery or vein” instead of 
thrombosis and 


neuroepithelialis” for 


embolism or coins the 
term “retinosis 
retinitis pigmentosa. Primary ocular dis 
eases frequently lead secondarily to a 
multitude of other conditions and sub 


division into primary and_ secondary 
pathologic processes is indicated. 


Max Hirschfelder. 


Podesta, H. The manner of seeing and 
painting in color blind artists. Klin. 
Monatsbl. f. Augenh. 114:401-412, 1949. 

The color blind German artist Wilhelm 
von Kuegelgen (1802-1867) described his 
difficulties in his autobiography. He was 
frequently aided by his wife in the judg 
ing of colors, He was red-green blind. 
Green appeared as a “reddish-brown” to 
him but the defect did not prevent him 
from turning out paintings which found 
wide acclaim Max Hirschfelder. 

Runge, P. M. A method of preservation 
of animal eyes. Arch. Ophth. 40:704-706, 
Dec., 1948. 

The value of animal eyes in the teach 
ing of surgical technique makes some 
means of preservation most desirable. 
Enucleated animal eyes may be kept in 


I AW ke's 


definitely by freezing them in 


— 
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solution as ice cubes in the ordinary 
refrigerator. The freezing process takes 
approximately one hour. The individual 
cubes may be wrapped in waxed paper 
and stored in the refrigerator or in a 


“deep freeze.” The frozen eyes may be 
transported if packed with carbon dioxide 
John C. 


snow. Long. 


Salzmann, Maximilian. Oguchi’s dis- 
ease. Ophthalmologica 118:145-148, Sept., 
1949. 

On the occasion of J. Meller’s seventy 
fifth birthday Salzmann reminisces about 
a patient whom he saw in 1892, com- 
plaining of night-blindness and exhibit 


ing “a 
and unexplainable” 


peculiar, never-before-described 
appearance of his 
eye grounds which 15 years later was 
recognized and reported by Oguchi as 
a new disease entity 

Peter C. Kronfeld 


Spyratos, S. Hemeralopia and other 
ocular changes due to famine in Greece 
from 1941 to 1945. Ann. d’ocul, 182:672 
O85, Sept., 1949 

Anasarca, as well as edema of the or- 
bital and ocular structures, was observed 
during the famine in Greece during 1941 


and 1942. Various inflammatory and de- 
generative ocular changes occurred with 
the edema. In 1944 the 
hemeralopia was greatly increased, This 


incidence of 


was five times more frequent in males 
and occurred most often between the ages 
of 15 and 24 years. Degenerative changes 
in the pigment epithelium of the retina 
associated with disturbances of lipid and 
vitamin A metabolism were the under 
lying causes of the hemeralopia. Various 
irregular contractions of the peripheral 
fields were observed. Chas. A. Bahn. 


Walker, G. L. Retinopathy in the young 
diabetic. J. Iowa St. M. Soc. 39:384-386, 
Aug., 1949. 

Diabetic retinopathy occurs in 76 per- 
cent of patients less than 30 years of 
age who have had diabetes for more than 
10 years. The vascular damage occurs on 
the venous side of the circulation, start- 
ing with a venous stasis. The red dots are 
micro-aneurysms in the inner nuclear 
layer and are between the arterial and 
venous precapillaries. Aneurysms are due 
to weakening of the vessel walls and in- 
creased pressure. Rutin seems to help in 


25 percent of the cases. IL. E. Gaynon. 


Communications should reach the 


Meats 


HISTOPATHOLOGY COURSE GIVEN 

Dr. Brittain Ford Payne gave a course on the 
“Histopathology of the Eye” in Mexico City under 
the auspices of the Mexican Ophtl almological S 
ciety. The course on histology was given trom 
August 15th to 19th and included histology and 
detailed microscopic anatomy of the different mem- 
branes from the cornea to the retina and opti 
nerve. The course on pathology was given from 
August 22nd to 26th and included diseases of the 
cornea, sclera, and anterior segment ot the eye 


New LIBRARY OF THE MEXICAN SOCIETY 

On August 26, 1949, under the presidency of Dr 
Martinez Hinojosa, the new library was opened in 
the presence of the Secretary ot Public Education 
and the Secretary of Health and Welfare ot 
Mexico and other guests. A plaque was affixed to 
the entrance of the library in recognition of the 
benefactors of the library. The opening message 
was read by Dr. Martinez Hinojosa in the absence 
of Dr. Manuel Uribe Troncoso, honorary president 
of the society. Dr. Brittain Ford Payne closed his 
course on “Histopathology of the Eye,” and the 
students received certificates of attendance. The 
ceremony ended with the showing of a film made 
by Professor Filatov on “Corneal grafts” lent by 
the Russian Embassy in Mexico City 


ARCHIVOS DE LA ASOCIACION PARA EVITAR LA CE 
GUERA EN MEXICO 

This is volume six of the series of the Reports 
of the Society for the Prevention ot Blindness in 
Mexico and contains the proceedings of the meet 
ings for the year 1948. It is a large volume con 
sisting of 387 pages, with papers by 16 Mexican 
authors and eight foreign op! thalmologists. The 
president, Dr. L. Sanchez Bulnes, a d the secretary, 
Dr. Daniel Silva, as well as the other members of 
the association, are to be congratulated on the con 
tents of this splendid publication, which reflects the 


interest of Mexican ophthalmologists im questions 


PAN-AMERICAN NOTES 


Edited by Manuel Uribe Troncoso, M.l) 
S00) West End Avenue, New York 24 


editor by the Wth of the month 


pertaiming to the conservation of vision The papers 
are preceded by a statistical account of the work 
lone at the association’s hospital during 1947 
Among the most interesting papers are: “The 
role of illumination in the prevention of blindness,” 
Dr. Daniel Silva; “The spherical equivalent m 
cross-cylinder tests,” Dr. Joseph I. Pascal; “Pene 
trating wounds of the eyeball, intraocular foreign 
bodies, sympathetic ophthalmia,” Dr. L Vergara 
Espino, Dr. Armando Ramirez, and Dr. F. Arenas 
Bolafios: “Routine examination and treatment in 
concomitant motor anomalies,” Dr. Teodulo Agun 
dis; “Synkinetic superaction of the inferior ob 
lique,” Dr. George P. Guibor ; “Record of the inci 
dents and accidents occurring in 166 cases of cata 
ract operations,” Dr, Luis Sanchez Bulnes ; “Useful 
hints for the extraction of cataracts,” Dr. Ray 
K. Daily and Dr. Louis Daily, Jr.; “New statistical 
data on ocular onchocercosis,” Dr M. Puig So- 
lanes; “Radiological exploration of the lacrimal 
passages in patients operated tor dacryocystorimnoe 
stomisis.” Dr. Ramon Olivera Lopez; “A case ot 
Spielmeyer-Vogt syndrome,” Dr. Teodulo Agundis, 
Ir.: and “lontophoresis in intraocular infections,” 


Dr: M. P. Palmer 


Brazil 

ARQUIVOS DO INSTITUTO PENIDO BURNIER 

This large volume (VIII) includes the Proceed- 
ings of the Ophthalmological Department of the 
Institute which is now functioning in its new build 
ing. Following are some of the papers listed : “Ocu 
lar evsticercosis,” Dr, Lech, Jr.; “Laurence-Moon- 
Bardet-Biedl syndrome,” Dr. J Penido Burmer ; 
“Keratoconus and persistence of the thymus,” Dr 
A. Almeida; “Congenital cataract consecutive to 
German measles during pregnancy,” Dr. J. Penido 
RBurnier and Dr. L. Souza Quetroz; “Nasal rhino 
sporidiosis,” Dr. M. Alfonso Ferreira Filho and 
Dr. F. J. Monteiro Sales; “ ‘ontributions to to- 
nometry,” Dr. Penido Burmer Filho; and “Me 
galoleproma of the cornea,” Dr. Linneu Silva 

The book ends with the Reports of the Meetings 
of the Society from 1945 to 1948 
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NEWS ITEMS 


Edited by Donan J 


Lyte, M.D 


601 Union Trust Building, Cincinnati 2 


News items should reach the editor by the 12th of the 


month but, to receive adequate publicity, notices of 


postgraduate courses, meetings and so forth should be received by the editor at least three months before 


MISCELLANEOUS 


ABSTRACTORS WANTED 

The Jougnat is in need of an abstractor to re- 
view the current Greek literature as well as one or 
two abstractors for Italian periodicals. For further 
information, please communicate with the abstract 
editor, Dr. F. Herbert Haessler 361 North 15th 
Street, Milwaukee 3, Wisconsin 


ANNOUNCEMENTS 
AmericAN Boarp EXAMINATIONS 
Candidates for the certificate of the American 
Board of Ophthalmology are accepted for examina- 
tion on the evidence of a written qualifying test 
These tests are held annually im varius parts of 
the United States. Applications are now being ac 
cepted for the 1951 written test They will be con 
sidered in order of receipt until the quota is filled. 
Practical examinations tor acceptable candidates 
for 1950 will be held in Boston, May 22nd to 26th ; 
in Chicago, October 2nd to 6th; on the west coast 
in January, 1951 


New DIRECTORY OF DIPLOMATE 

\ new directory of diplomates of the American 
Board of Ophthalmology will be published shortly 
No biographical material will be included. Diplo- 
mates are urged to keep the board’s executive office, 
5% Ivie Road, Cape Cottage, Maine, informed of 
changes ot address at all tumes 


Orecon ACADEMY ANNOUNCED 

[he annual spring convention in ophthalmology 
und otolaryngology will be held in Pt rtland, March 
1%h to 24th. This year the meeting has been di 
(1) Otolaryngology, which 
will be held Monday, Tuesday, and Wednesday 
(2) Ophthalmology, which will be held 
Thursday and Friday morn 


vided into two sections 


mormung ; 
Wednesday atternoor 

Among the guest speakers will he Dr Tohn R. 
Lindsay, professor of otolaryngology, The Uni- 
vol ; Lr Gordon 
Syracuse 


versity of 4 came Me 
Hoople, professor of ot jlaryngology, 
University Medical School; Dr Paul Chandler, 
of ophthalmology, Harvard University 
Medical School; Dr. Michael J. Hogan, associate 
professor of ophtl iimology, The University ot 
Califorma Medical 

On Thursday evening, Maret 23rd, Dr. Paul 
Chandler will deliver the first lohn FE. Weeks 
Memorial Lecture in Ophthalm« logy. On Friday 
afternoon and evening, the ant ual meeting of The 


protessor 


the date of occurrence 


Pacific Coast Section of the Association for Re- 
search in Ophthalmology will be held. 

For further information, please communicate 
with Dr. David DeWeese, secretary, 1216 S.W 
Yamhill Street, Portland 5, Oregon 


Course at TULANE UNIVERSITY 

The Department of Ophthalmology and the Di- 
vision of Graduate Medicine, Tulane University, 
New Orleans, will conduct a continuation course 
in ophthalmology in New Orleans, March 13th 
to 18th 

Guest lecturers will be: Dr. Daniel B Kirby, 
New York, New York, professor emeritus of oph- 
thalmology, New York University Medical School ; 
Dr. Frank B. Walsh, Baltimore, Maryland, asso- 
ciate professor of ophthalmology, Johns Hopkins 
University and Wilmer Eye Institute; Dr. Robert J 
Masters, Indianapolis, Indiana, professor of oph- 
thalmology, University of Indiana Medical School ; 
Dr. Harold Falls, Ann Arbor, Michigan, associate 
professor of ophthalmology, University of Michi- 
van Medical School; and Dr Charles Sheard, dis- 
tinguished lecturer in ophthalmology, Tulane Uni- 
versity of Louisiana, professor emeritus of experi- 
mental biophysics, Graduate School, University of 
Minnesota (Mayo Clinic). Additional lectures will 
be given by resident faculty members of the De- 
partment of Ophthalmology, Tulane University 


SOcIeTIES 
AMERICAS UNITE TO SAVE SIGHT 
A midcentury conference on progress im the 
prevention of blindness will be held March 26th to 
31st by the National Society for the Prevention of 
Blindness and the Pan-American Association of 
Ophthalmology at the Floridian Hotel, Miami 
Beach, Florida 
Sunpay, Marcu 26, 1950 
1:00 pm. Registration and viewing exhibits 
5:00 pm. Reception 
Fvening Free 
Monpay, Marcu 27, 1950 
8.00 am. Registration 
9-00 to 12:00 (noon) General Assembly 
Presiding : Conrad Berens, president, Pan-Ameri- 
can Association of Ophthalmology ; 
Mr. Mason H. Bigelow, president, National So- 
ciety for the Prevention of Blindness ; 
Dr. A. Vazquez Barriere, president, II Pan- 
American Congress, Montevideo, Uruguay ; 


. 
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Dr. Tomas R. Yanes, president, III Pan-Amen- 

can Congress, Havana, Cuba; 

Dr. Antonio Torres Estrada, president, 1V Pan- 

American Congress, Mexico City, Mexico ; 

Dr. Cesar de Andrade, president, National Coun- 

cil of Education, Rio de Janeiro, Brazil 

Welcome by Honorable Harold Turk, mayor, 
Miami Beach, 

Intervention of the state m the battle agamst 
blindness. Dr. A. Vazquez Barriere, chairman, com- 
mittee on the prevention of blindness ot the Pan 
American Association of Ophthalmology 

Testing visual fields by flicker fusion. Dr. Paul 
W. Miles, St. Louis, Missouri 

Rice diet for hypertension: Fundus photography 
demonstration. Dr. W. B. Anderson and Dr. Wal- 


ter Kempner, Duke University, Durham, North 

Carolina. Discussant: Dr. Frederico Cerboni, 

Buenos Aires, Argentina 

2:00 p.m. Presiding officers Dr. A. Vazquez 
Barriere, Montevideo, Uruguay; Dr. Tohn A 


MacMillan, Montreal, Canada ; Dr. Nelson M 
Black, Miami, Florida 
Recent advances in ocular therapeutics Dr. P 
Robb McDonald, Philadelphia. Pennsylvania Dis 
cussants: Dr. Paulina Satanowski, Buenos Aires, 
Argentina; Dr. John Bellows, Chicago, Illinois 
New opportunities in teaching ophthalmology 
Committee on Teaching of Ophthalmology: Dr. 
Cecil S. O’Brien, Iowa City, lowa; Dr. James H 
Allen, Iowa City, Iowa; Dr. Alberto Urretz Za 
valia, Cordoba, Argentina 
Preventing blindness im the 
minute prevention of blindness reports from each 
of the American republics 
Leaislation regarding the prevention of blindness 
Dr. Hermino de Moraes Brito Conde, Rio de 
Janeiro, Brazil 


8:00 p.m. 
Business meeting of the Pan-American Associa 


tion of Ophthalmology 
8:30 p.m 
Prewew Mexico 1952 Color 
Luis Sanchez Buines, Mexico, DF 
Intraocular tumors (colored photographic demon 
stration). Mrs. Helenor Campbell Wilder, Armed 
Forces Institute of Pathology, Washington, D.C 


Americas. Fiv e 


movies. Dr 


Tuespay, Marcu 28, 1950 
9-00 am. Presiding Officers Dr. Bascom H. Pal 
mer, Miami, Florida; Dr. Cesar de Andrade 
Rio de Janeiro, Brazil 
Effects of excessive sunlight om the eves: (a) 
At high altitudes, Dr lorge Valdeavellano, Lima 
Peru: (b) At sea level, Dr. Robinson D. Harley 
and Dr. Robert Peckham, Atlantic City, New Jer 
sev: (c) Visual effect of supersonic speed, Colone 
Victor Byrnes, Randolph Field, Texas. Discus 
sants: Dr. John L. Matthews San Antonio, Texas 
Dr. Brittain F. Payne, New York 
How good are contact lenses, Dr. Baudilio Cour 
Contact Lens Committee, Buenos 


tis, chairman, 


NEWS ITEMS Ml 


Discussants: Dr. Arno Town, 

Danie! Silva, Mexico, D.F 
Parasitic diseases. Moderator: Dr 
M. Puig Mexico; Dr. Rafael Pacheco 
Luna, Guatemala City; Dr, Nicolino Robello Ma 
chado, Santos, Brazil; Dr. Alson E. Braley, New 
York 

Hemispheric control of eye mfectons, Dr. Fred 
L. Soper, director for Western Hemisphere, World 
Health Organization, Pan-American Sanitary Bu- 
reau, Washington, D.C. 

Nompenetrating keratoplasty, Dr Jorge Mal- 
bran, Buenos Aires, Argentina. Discussant: Dr 
Ramon Castroviejo, New York 


Aires, Argentina 
New York; Dr 
Sympostem 
Solanes, 


2:00 pm. Presiding Officers: Dr Franklin M 
Foote, Executive Director, National Society 
for the Prevention of Blindness; Dr. Luis 


Sanchez Bulnes, Director, Mexican Society for 

the Prevention of Blindness 
Teamwork for prevention (panel discussion). 
Discussants: Frank Woods, president, Illinois So 
ciety for the Prevention of Blindness, Chicago; 
ludge Ned H. Smith, president, Detroit Society tor 
the Prevention of Blindness; Harry Simmons 
executive director, Florida Council for the Blind, 
Tampa; Miss Anne E. Geddes, chief, statistics and 
inalysis division, Federal Security Agency, Wash- 
ington, D.C.; John L. Fortson, director of public 
relations, National Society for the Prevention of 


Blindness ’ 


Wepnespay, Marcu 29, 1950 


9-00 am. Presiding Officers: Dr. R. Bellido-Tagle, 
Lima, Peru: Dr. W. Y. Sayad, West Palm 
Reac h, Florida 

Research in testing children’s vision. Dr. Richard 

G. Scobee, St. Louis, Missour 

Paper by Dr. Arnold Gesell. 

Room A. Presiding Officer: Dr 

dez, San Tuan, Puerto Rico 
Round table on industrial eye problems. Dr. Al 
bert C. Ruedemann, Detroit, Michigan. Dr Lino 

Vergara Espino, Mexico City, Mexico. Safety Di 

rector, Florida Light & Power Co. ; Personnel Di 

rector, Florida Light & Power Co. : Tohn Scott, 

Ir. Rocky Mount Hills, Rocky Mount, N.C 

Room B. Presiding Officer: Dr. Shaler Richard 
son, Jacksonville, Florida 

Symposium on trachoma Trachoma control in 
Argentina: Dr. Magin A. Diez, Buenos Aires, Ar 
ventina: Dr. Esteban Adrogue, Buenos Aires, Ar- 

Virgilio C. Victoria, Tucuman, Ar- 


Ricardo Fernan 


gentina; Dr 
Trachoma control in the United States: 


gentina 

Dr. A. A. Siniseal, Rolla, Missouri; Dr K. W 
Cosgrove, Little Rock, Arkansas. Trachoma con 
trol in Brazil: Dr. Cesario de Andrade, Rio de 


laneiro. Brazil. Progress in the treatment of tra- 


choma in the past ten years, Dr Penido Burmer, 

Campinas, Brazil 

2:00 pm. Presiding Officers: Dr. Jorge Balza, 
Buenos Aires; Dr. Daniel B. Kirky, New 


York 
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NEWS 
Recent advances in military ophthalmology. Dr 
Cesar A. Rodriguez, Lima, Peru; Colonel Victor 
Itvrnes. U. S. Air Forces; Dr. Feliciano Palomino 
liena, Mexico City 
Viswal acwty standards for 
Dr. Brittain Payne, New York; 
sonnel, Dr. Blackwell 
Symposium: Blindness premature halnes from 
retrolental fibroplasia, Moderator: Dr. Algernon B 
Reese, New York, Dr. Parker Heath, Boston, 
Massachusetts; Dr. Arlington C. Krause, ¢ hicago, 
Illinois: Dr. Arthur C. Unsworth, Hartford, Con 
necticut: Dr. William Turnbull, Montreal, Canada 
Eve disease infancy. Dr. Enrique Cipriani, 
Lima. Peru. Discussant: Dr. John A. MacMillan, 
Montreal, Canada 


forces, 


Military 


Civil Service per- 


m 


Tuerspay, Marcu 30, 1950 


Antonio Torres 
Brittain Payne, 


Dr 
Dr 


9.00 am. Presiding Officers 
Estrada, Mexico City; 
New York City 

Transforming individuals thr ugh cosmetic and 
plastic surgery. Dr. Alston Callahan, Birmingham, 

Alabama. Discussants: Dr. Norman L, Cutler, 

Wilmington, Delaware; Dr. Pedro Garcia Nocito, 

Buenos Aires, Argentina; Dr. Otis S Lee, Iowa 

City, lowa 

Symposium: Secondary glaucoma Moderator 

Dr F. Bruce Fralick, Ann Arbor, Michigan. Sec 

ondary to cataract, Dr. Ralph O. Rychener, Mem 

phis, Tennessee ; Secondary to uveitis, Dr. William 

Rh. Clark, New Orleans; Secondary to trauma, Dr 

William S. Knighton, New York; Congenital glau 

Dr. Saul Sugar, Detroit, Michigan Discus 

Dr. R. Rellido-Tagle, Lima, Peru; Dr. Rau! 

Arganaraz, Buenos Aires, Argentina ; Dr. Feliciano 

’stomino Dena, Mexico, D.F.; Dr. Enrique Graue, 

Mexico, Dt 

Provocative drinking tests as an indication for 

Dr. Santiago Barrenechea, 

Discussants: Dr. Tulio Raffo, Lima, 

Peru: Dr. Peter Kronfeld, Chicag: 

Clinical use of DFP »phthalmology 

Olwa Ferrer, Havana, Discussant 

{ harle Balu New 


coma, 


sants 


surgery tm glaucoma 


Santiago, Chile 


Dr 
Dr 


im 
Cuba 
Orleans, Louisiana 


2.00 pm discussiot Protectng the eves 
of the scl 

Room \ 

Finding the child with eye lefect 

ard G. Scohee, M.D., St. Louis. Discussants Helen 

Weaver, R.N., New York Frances FE. M. Reed 

MD. Jacksonville: Mrs. Ben Humphries Gray 

Chicago: Dr. Luis Sanchez Bulnes Mexico City 

Room B 


Lighting 


child 


Te ier Rich- 


Leader: Dr Ray I 


the classroom 


ITEMS 


Fred Horn, Tallahassee ; 
Bergh, Miami 


Hamon. Discussants: J 
lames E. Garland, Miami; A. C 
Room 

The partially sighted child Leader: Winifred 
Hathaway. Discussants, Marjorie A. C. Young, 
New York: Laura L. Sutter, Miami; Mrs. Ruby 
Norrell. Tampa; Mrs. Dorothea Payne, Miami; 
Mrs. Preston R. Youkley, Tallahassee ; Miss Louise 
Pickle, Tallahassee; Shaler Richardson, M.D., 
jacksonville 


4:00 pm. Summary of panel discussions 


Fripay mMorRNING, Marcu 31, 1950 


Researe h program 
An aid to local anesthesia m 
Thorpe, M.D 


antertor 


1. Hyaluronidase 
ophthalmology. Harvey E 

2. Manometria de la camara 
Antonio Torres Estrada, M.D 

3. Protein transport in ocular structures. Albert 
M. Potts, Ph.D., M.D., Lorand V. Johnson, M._D., 
Mildred Orchen, and Doris Goodman 

4. The effect of recommended human therapeutr 
doses of micro-wave diathermy on rabbit eves 
William B. Clark, M.D., Bertha R. Noble, M.D, 
and Aleta Barbour, Ph.D 

5. Esotropia: A statistical study. R. G 

6. Studies of toxoplasma in tissue cultures, T 
Suie. Ir. M.Sc., Jackson W. Riddle, Ph.D., 
Arthur M. Culler, M.D 

7 Effect of anticonvulsant drugs on retinal me 
taboliem. Anita P. Gilger, M.D., Albert M. Potts, 
Ph.D. M_D., Lorand V. Johnson, M.D 


del 


Scobee, 


PHILADELPHIA OFFICERS 


m Ophthalmology, Col 
leve of Physicians of Philadelphia, are: Chairman, 


Officers for the Sectior 


Wilfred E. Fry; clerk, Dr. M. Luther Kauff 
The meeting of the section is held at 8:15 
the third Thursday of every month from Ox 
April, at the College of Physicians 


Dr 
mat 
p.m 
tober through 
Building 


AMERICAN Boarp OFFICERS 
Board 
Dr 


H 


of Ophthal 
Algernon B 
Dunnington ; 
Dunphy 


American 
Chairman, 
Dr hn 

Fdwin B 


the 


Officers of 


mology for 1950 are 
vice chairman, 


Dr 


Reese ; 


ecretary-treasurert 


PERSONALS 
University School of Medicine announces 
tion of Dr. F. Phinizy Calhoun, Ir, to 
and chairman of the Department of Opt 
thalmology: and Dr. Alton V. Hallum to professor 
f clinical ophthalmology 
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orz..” fase description see our New Eye Catalog 


568 42.3 


469 Scissors, Iridocapsulectomy, GUYTON 

462 Scissors, Corneal, MC GUIRE 

452-5 Scissors, Tenotomy, STEVENS: straight or curved, light or heavy .. 
456-8 Scissors, Corneal, AEBLI: straight or angled right 


442 Scissors, Eye, Straight, pointed or blunt 
443 Scissors, Eye, curved, pointed or blunt ..... 
’ 448 Scissors, Utility, blunt, curved ... 
449 Scissors, Stitch, STORZ: heavy blades, fine points .. 
459 Scissors, straight, delicate, non-magnetic 
460 Scissors, Utility: slightly curved, flat, rounded blades ... 


STORZ INSTRUMENT COMPANY 4570 AudubonAvenve ST. LOUIS, MISSOURI 


you 
for prescribing 
Obrig Superior Quality 
Cantal 


49 EAST Sist STREET * NEW YORK, 22, N. ¥ 
BRANCHES IN 
PHILADELPHIA ... MONTREAL . . . LONDON 
JOHANNESBURG . . . SHANGHAI! 


\ \ 
is 

12.50 

9.75 

8.75 

8.75 

/ 
| 87 

a 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


SURGICAL INSTRUMENTS CO., INC, 
520 FIFTH AVENUE, NEW YORK 18, N. Y. 
LONDON ESTABLISHED 1875 PARIS - 


HERTEL EXOPHTHALMOMETER 


Improved over the original German model, in that it has front surface mirrors which 
do away with parallax, this exophthalmometer enables the examiner to measure the 
degree of exophthalmia accurately and rapidly without assistance. 
The right member slides over a calibrated millimeter rule. Each member has two 
mirrors mounted at right angles, one above the other. When the instrument is in posi- 
tion, with the two outer points in contact with the temporal margin of each orbit, 
the profile of the cornea is seen in one mirror and the scale in the other. The scale 
reading directly above the corneal image gives its protrusion in millimeters. 


The separation of the two members is shown on the slide. All measurements of the 
same case must be made with the members separated to the same reading on the 


sliding scale. 
Price $47.50 


BERENS TEST OBJECTS 


These test objects are adapted for 
either tangent screen or for perimetry 
and campimetry. The test objects are 
white and colored spheres mounted 
on non-reflecting pins. The latter are 
held in split wands to keep the exam- 
iner’s hand out of the visual field. 
The test objects come in a range of 
sizes from 44 mm. to 20 mm. both 
white and colored. The large set has 40 objects comprising the complete range of 
sizes with two 8” and one 15” wands. The small set (illustrated) has 24 objects 
from .5 to 5.0 mm. with an 8” wand. 


The advantage of these test objects is that they always present the same angular 
stimulus regardless of the angle at which they are held. 


Cat. No. B4506 Small set as described, complete in case, Price $12.50 
Cat. No. B4507 Large set as described, complete in case, Price $829.50 
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“Lancaster Red.-Groon. Jost Outfit 


4-4 4-4-4 


+- 


A direct reading procedure for determining de- 
viations quickly, simply and accurately, with no 
need for considering allowances. May be given 
with or without the patient’s correction. 


A-211 Lancaster Red-Green Test. Complete 
equipment: red and green light projection units 
for 110 volts AC, special goggles with red and 
green filters, and 100 test record cards in case, 
with tangent screen on roll hanger. $81.00 


CHICAGO 12, ILL. 


@ Many cases of low vis- 
ual acuity can be helped 
by Spectel telescopic 
spectacles. These suc- 
cessful aids to subnormal 
vision provide image 
magnification of 1.7 or 
2.2 diameters. Cases with 


TELESCOPIC 


FOR CASES OF 
SUBNORMAL VISION 


visual acuity as low as 2% can 
be aided. 

Spectel telescopic spectacles 
are fitted without complicated 
procedure. Trial sets are mod- 
erately priced and convenient to 


KOLLMO 


2 Franklin Avenve 
Brooklyn New York 


use. Complete details of Specte] | "sr compersen! 
telescopic spectacles and trial ro 
sets are given in Bulletin 302, 
which is now available from 
your optical supply house or 
direct from us. 


Distributed in Canada by 
Imperial Optical Company. 
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PRESCRIPTION OPTICIANS 


ST. LOUIS, nie CHICAGO, ILL. 

ALMER COE & COMPANY 
Prescription Opticians 

518 N. Grand Boulevard Established 1886 

and Clayton, Mo. 10 N. Michigan Ave. 

Prescription Opticians Since 1879 1645 Orrington Ave., Evanston, Ii! 


PORTLAND, ORE. 


J. C. REISS, Opticien Hal H. Moor, 315 Mayer Bldg. 
10 Hill St. Guild Optician 
Newark 2, N.J. Oculists’ prescriptions exclusively | 


12 Community Place 


Established 1892 


Oldest Optical House in New Jersey Company 


Member Guild of Prescription Opticians of America. Since 1913 
Complete Ophthalmic Rx Service : 
Including Contact Lenses and Plastic Eyes 


MINNEAPOLIS, MINN. 


CINCINNATI, OHIO Aberdeen 
Rochester Wausau Hurea 
L. M. Prince Co. Brawwerd Stevens Miles. City 
Prescription Opticians 
Sole makers of Coflexic 


NEW YORK CITY 


23 Prescription Opticians—since 1890 
Optician Established 1875 
520 Fifth Ave., New York 
255 Livingston St., Brooklyn 


Member Guild of Prescription Opticians of 
America 
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GREEN'S ELECTRIC TREPHINE 


IMPROVED MODEL BY DAVID KADESKY, M.D. 


The instrument simplifies the operation of trephining for Glaucoma or Corneal Transplantation 
Blades are provided with a shoulder that prevents penetration beyond 1.1 mm., and are 
available in 144 mm., 4.5, 4.6, 5.5, 5.6, 6.5, 6.6, mm. diameters. 


Trephine, case, and two mm, blades .... 


PARSONS OPTICAL LABORATORIES, INC. 
518 Powell Street San Francisco 2, Calif. 


TENSION MOUNT 


Distinctively Yours 


Bausch & Lomb Balgrip Tension Mount has attained an enviable position 
in the realm of fine eyewear through its acceptance by refractionists 
who prefer to prescribe smart styling plus peak optical performance. 


It's a pleasure to demonstrate Balgrip Tension Mount advantages. 
Ask a Riggs representative. 


RIGGS OPTICAL COMPANY 


Distributors of Bausch & Lomb Opthalmic Products 
General Offices: Chicago, Illinois 
Branches in Principal Mid-Western Cities 
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Keystone Ophthalmic Telebinocular 
and the Visual Skills Tests —— 


Ophthalmologists use the simply administered 
Keystone Visual Skills Tests to 


1. Measure acuity, far and near, of each 
eye while the other is seeing 

2. Detect the degree of suppression 

3. Measure vertical and lateral phorias far 
and near, by dissociation without the 
use of prisms. 

4. Measure stereopsis 

5. Provide the refractionist with prelimi- 
nary information on acuity, imbalances, 
suppressions and stereopsis 

6. Check post refractive findings as a part 
of the investigation to determine the 
need for orthoptic training 


For further information or demenstra- 
tion, write to 


PLASTIC 


ARTIFICIAL 
Individually Created 


Davip A. GROSSBERG, INC. 


133 EAST 58TH STREET NEW YORK 22, N.Y. 


WICKERSHAM MEDICAL BLDG. 
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MA N N INSTRUMENT COMPANY 


Quality Importers 1419 Broadway, Oakland 12, California 


> Presents the 


IMPROVED, PRECISE 


LENS METER 


for immediate delivery 


Features: 
. Small and compact—'y space 
. Absolutely accurate 
3. Takes lenses up to 70 mm 
. Uses standard globes 
. Will check Axis instantly on all powers 
. Repair parts carried in stock 
. Cheeks Priem up to and including 5 
Diopters 
. All Opties fully enclosed and dust proof 
. All instruments come complete with Axis 
Marker, Ink, Cover Glebe, Special In- 
struction Book 
. All Lems Meters are inspected and cer- 
tied by the PARSONS Optical Labe- 
ratery of San Francisco, and are fully 
guaranteed 


4vailable at your local distributer 


Price Complete $125.00 


POSTGRADUATE CONFERENCE IN OPHTHALMOLOGY, UNIVERSITY 
OF MICHIGAN MEDICAL SCHOOL—The Department of Postgraduate Medicine of 
the University of Michigan Medical School announces the annual conference in Ophthalmology 
for qualified physicians, April 24, 25 and 26, 1950, to be given at the Horace H. Rackham 
Graduate School Building, Ann Arbor, Michigan, under the direction of the Department of 
Ophthalmology, at the University of Michigan. Guest Lecturers: Dr. John B. Hitz, Milwaukee; 
Dr. Herman Elwyn, New York City; Dr. Albert E. Sloane, Boston; Dr. Paul L. Cusick, De 
troit; and Dr. Kenneth C. Swan, Portland. Resident Lecturers: Dr. F. Bruce Fralick, Dr. 
Harold F. Falls, Dr. John W. Henderson 


Complete program and details will be mailed upon request addressed to Dr Howard H. 
Cummings, Chairman, Department of Postgraduate Medicine, University Hospital, Ann Arbor, 
Michigan 


AMERICAN ORTHOPTIC COUNCIL 
announces a course for orthoptic technicians 


Part I: Basic subjects, July 5—August 30. Tuition $150. Board and Room 
$100. To be followed by 


Part II: Individual practical work in clinic or Doctor's offices. 9 to 12 months. 


SCHOLARSHIPS AVAILABLE FOR WORTHY STUDENTS 


Apply not later than June 1, 1950—to American Orthoptic Council. 
1605 22nd St.. N. W. Washington 8. D.C. 
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The ALLEN IMPLANT 


* Completely Covered with Tenon’s and 
Conjunctiva. 
* Excellent Motility of Prosthesis. 
*® Achieves Normal Appearance of Lids 
: A Copy of Folder Describing the Surgical 
af tome Technique Will Be Sent Upon Request 
PRECISION-COSMET COMPANY, Inc. 


Makers of Fine Ocular Prostheses and Contact Lenses 
234 Hennepin Avenue 


P 1, 


NEW YORK UNIVERSITY POST- 
GRADUATE MEDICAL SCHOOL 
(successor to New York Post-Graduate Medical Schoo! and 
Postgraduate Division of the College of Medicine) 
Department of Ophthalmology 
MOTOR ANOMALIES OF THE EYE (PART I) 
Six dayve—March 6 through 11, 1950 
The course is made as practical a6 poesitde and the 
relation of the muscle balance to ref ion aiways con 

sidered in prescribing glasses. Case demonstrations 
MOTOR ANOMALIES OF THE EVE (PART tI) 
Five daye—March 15 through I7, 1950 
A continuation of Part I, with drills in making tests and 
elXamination of patients for diagnosis 
DIFFERENTIAL DIAGNOSIS WITH THE SLIT LAMP 
Part time—* a.m.-1 p.m. 
February 27 through March 3, 1950 
irse consists lagnosia of diseases of the anterior 
dof the different mediums of 
demonstration of the principles of 
the silt lamp. 
EXTERNAL DISEASES OF THE EVE 
ive daye—2-5 p.m. 
February 27 through March 3, 1950 
linieal differential diagnosis of types of conjunctiviti« 
procedures are demonstrated. The clinical t 
virus and allergic inflammations of 
presented with lectures, photographs. and clinical 


OCLLAR EXPRESSIONS OF SYSTEMIC DISEASE 
Five daye—* a.m.-12 m. 
February 27 through March 3, 1950 
course will cover eye changes associated with dia 
jon and nephritix. It will cover the 
ye associated with thyroid dysfunction and 


OPHTHALMIC NEUROLOGY (FOR SPECIALISTS) 
Five day-—2-5 p.m. 

February 27 through March 3, 1950 
Lectures in anatomy of visual and oculomotor system« 
Discussion diseases of optic nerve and chisam, cerebral 
hemispheres, brain stem and oculomotor 
Fer Information, and Application address 
The Dean, 447 First Avenue, New York 16, N.Y. 


THE OPHTHALMOLOGICAL STUDY COUNCIL 
LANCASTER COURSES IN OPHTHALMOLOGY 
Westbrook Junior College, Portland, Maine 
June 24 to September 9, 1950 
Number limited so that more individual attention can be given in the Laboratory courses 
SUBJECTS INCLUDED 
Anatomy Bacteriology Pharmacology Perimetry 


Histology Neuro-Opbtha! mology Surgical Principles 
Embryology Physiological Optics Motor and Sensory ( laucoma 
Heredity Visual Physiology Refraction Ceneral Diseases and 
Pathology Bio-Chemistry Sit Lamp Opbtbalmoe opy 

Fee: $300. Veterans’ Tuition Paid by Veterans Administration 

Adequate living quarters on the college campus 

For further information write Ophthalmological Study Council, 243 Charles Street, Boston 14, Massachusetts 
(The Course for Orthoptic Technicians is to be repeated July 6, 1950. Apply to Dr. Frank D. Costenbader, 1605 22nd 
Street, N.W.. Washington. D.C. Tuition $150. Board and Room $100. Scholarships Availabe.) 
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THE 


NATIONAL SOCIETY 


THE PREVENTION OF 


1950 ANNUAL. CONFERENCE 


TO BE HELD JOINTLY WITH THE PAN-AMERICAN ASSOCIATION 
OF OPHTHALMOLOGY 


MARCH 26 to 31, 1950 


al 


FLORIDIAN HOTEL, MIAMI BEACH, FLORIDA 
(Apply Directly to Hotel for Reservations) 


BLINDNESS 


Some Topics: 


Rice Diet for Hypertension—Fundus Photographic Demonstration 
Effects of Excessive Sunlight on the Eyes at Various Altitudes 
Transforming Individuals Through Cosmetic and Plastic Surgery 

Blindness from Retrolental Fibroplasia in Premature Babies 
New Opportunities in Teaching Ophthalmology 
Recent Advances in Military Ophthalmology 
Testing Visual Fields by Flicker Fusion 
Clinical Use of D.F.P. in Ophthalmology 
Recent Advances in Ocular Therapeutics 
Research in Testing Children's Vision 
Hemispheric Control of Eye Infections 
How Good Are Contact Lenses? 


Secondary Glaucoma 


For a program listing speakers, 


write after February 1, 1950 to 


The National Society for the Prevention of Blindness, Inc. 
1790 Broadway, New York 19, N.Y. 
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THE BRITISH JOURNAL OF 
OPHTHALMOLOGY, LIMITED. 


(Incorporated under the Companies Acts, 1908 and 1913.) 


CAPITAL £5,000 
Divided into 1,000 Ordinary Shares of £5 each. 


Managing Directors: 
A. HAROLD LEVY (Chairman) 
A. J. B. GOLDSMITH 


Directors: 


J. D. M. Cardell F. A. Juler 
R. C. Davenport F. W. Law 
P. S. Doyne H. B. Stallard 
Sir Stewart Duke-Elder 


Bankers: 
Lloyds Bank, Ltd., 18, Wigmore Street, W.1 


Solicitor: 
Leonard Tubbs, M.A., Friars House, 39-40-41, New Broad Street, E.C.2 


Secretary and Registered Offices: 
A. E. Ayling, Friars House, 39-40-41, New Broad Street, E.C.2 


The Company was formed in 1916 with the object of establishing a representative Journal 
of Ophthalmology for the British Empire. For this purpose the Company has incorporated 
the three existing Ophthalmic publications known as 


The Royal London Ophthalmic Hospital Reports, The Ophthalmic Review, and The 
Ophthalmoscope. 
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Ophthalmologica 


International Journal of Ophthalmology 
Journal international d’Ophtalmologie 
Intern. Zeitschrift fiir Augenheilkunde 


Organ der Schweizerischen 


logischen Gesellschaft - Organe de la Société Suisse 


Opbthalmo! d’Ophtal- 
mologie. Organ van het Nederl. Oogheelkundig Gezelschap - Organ for the Netherl. Ophthalm. 


Society 


Aegyptus: 


M. Sobhy Bey 
R. P. Wilson* 


Meridionalis: 
A. Jokl 

R. C. J. Meyer* 
J. S. du Toit 


B. Samuels 

Ph. Thygeson 
F.H. Verhoeff 
A. C. Woods 
A. M. Yadkin 


Argentinia: 


F. Belgeri* 

B. Courtis 

M. Dusseldorp 
R. Gil 

G. Grolman 


Australia: 


J. R. Anderson* 
J. A. Flynn 


J. B. Hamilton 
M. Schneider 


Belgica: 

M. Appelmans* 

L. Coppez 

L. Hambresin 

A. van Lint 

A. van der Straeten 
L. Weekers 


Brasilia: 

M. Alvaro*® 

C. de Andrade 
1. Correa-Meyer 


P. Pimentel 
L. Silva 


Britannia: 

A. J. Ballantyne* 
St. Duke-Elder 
C. B. Goulden 


Ida Mann 
W. C. Souter 


Chile: 

C. E. Luca*® 

H. Ehlers 

H. Reénne* 
Finlandia: 
Hilja Teriiskeli 


M. Vannas* 
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E. Redslob 
Jean-Sédan* 

G. P. Sourdille 

R. de Saint Martin 
Mme 8S. Schiff 


E. Velter 
G. Weill 


Graecia: 


B. Adamantiades 
J. Bistis* 

J. Charamis 

G. F. Coametatos 
N. Dascalopoulos 
C. A. Gabriéldés 
Th. Tjanidis 

A. Trantas 

N. G. Trantas 


Goldmann 
E. B. Streiff 


Hispania: 

H. Arruga* 

Hollandia: 

H. M. Dekking 

J. van der Hoeve 

A. W. Mulock 
Houwer 

G. F. Rochat 


G. Ditroi 
St. v. Grosz 
G. Horay 
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Neerlandica: 


J. G. van Manen 
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Q. di Marzio® 
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A. Faber 


Ch. Israel 
A. Ketter 
G. Schintgen 
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Redactores: A. BROCKNER-Basel, H. WEVE-Utrecht 


international co-operation. We publish: 
1. Papers in English, German and French. 


2. Revi One or more subjects of Ophthalmology will be reviewed every month, so that the 
ey cheaine a comprehensive survey of all the publications which have appeared during the 


at year. 


it is the task of “Ophthalmologica” to advance our knowledge in Ophthalmology by stimulating 


3. Notes on practical questions. These columns are to be devoted to short interesting observations 
on cases occurring in everyday practice. They will appear in concise form, perhaps accompanied 


by an illustration. 


4. Reports about the activities of Ophthalmological Societies. 


5. Book Reviews. News. 


2 volumes of 6 parts each are published yearly. Subscription price U. S. $10 per volume— 
(postage included.) 


S, Karcer Pusuisners, BAseEL, SwItZERLAND 
For U.S.A.: INTERSCIENCE PUBLISHERS, INC. 


215 Fourth Avenue, New York 23, N.Y. 


P. Jeandelise 
. Lagrange 
America: P. Lemoine ° 
E. V. L. Brown 
J. S. Friedenwald | 
P. Heath Hungaria: 
Ch. Thomas 
G. Valois 
Tunes 
N. I. Gézot 
B. Alajmo Uruguay: 
V. Barriére* 


Unmistakable Identification... 


nouncement 


By 


Austin Belgard 


Ayer resigning as President of 
Belgard-Spero, Inc., 30 North Miubi- 
gan Avenue, | founded the firm of 
Belgard, Inc., Opticians. 


As there was a similarity of corporate 
names, Belgard, Inc., has now changed 
its name to Austin Belgard Rx Opti- 


cians, Inc. 


Austin Belgard, President 


Re OPTICIANS, INC. 
cod X 109 N. Wabash, at Washington 
\oO 


9th Floor STate 2-5362 


Medical Center Office: 
1908 Ogden Avenue at Wolcore 
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CATARACT SERVICE 


COMPLETE 
LINE 

OF 
CATARACT 
LENSES 


AO’'s Cataract Rx Service offers 
the finest lenses available, plus 
efficient Rx Laboratory Service. 


American & 


couranry 


AO Branch Laboratories offer quick, efficient Cataract 
Rx Service with the only complete line of cataract 
lenses available ...a type for every aphakic patient. 
AO Cataract Lenses are stocked in your AO Branch 
Laboratory in semi-finished form so that the period 
between the refraction and finished Rx is cut to the 
absolute minimum. 

The cataract lens base curve (—3.00 D.) was ar- 
rived at by an extension of the system used in the selec- 
tion of the Tillyer Lens Series. After considerable re- 
search, it was found that a base curve approximating 
—3.00 D. provides the most satisfactory reduction of 
oblique errors consistent with cosmetically attractive 
lenses. There is little gain in marginal properties from 
a base curve higher than —3.00 D., and there are several 
disadvantages such as greater curvature and weight. 


Diagram illustrates marginal properties of a double convex, a plano 
convex, and a —3.00 D. bose Tillyer Lenticular E Style Cataract Lens. 


Optical 
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